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THE BEST 
UNDERGROUND CONDUIT 


since the spirit of Economy first led men to take wires down from exposed poles to put 
them under the earth. “CAMP QUALITY” Dependability, Durability, Economy. 


The H. B. CAMP COMPANY 


FLAT IRON BUILDING FULTON BUILDING THE ROOKERY 
NEW YORK PITTSBURG CHICAGO 
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WESTON WIRE CHIEFS’ VOLTMETER 





VODEL 5 
WIRE CHIEF VOLTMETER 
HE Weston Wire Chiefs’ Voltmeter, Model 57, is an instrument specially developed with reference to th« 
requirements of Telephone Companies. With it the Wire Chief is enabled to make rapidly and accu- 
rately a large number of the tests of lines necessary to locate the nature of detects and assist him 1 


bringing and keeping the system under his charge up to the highest possible point of efficien 


1 
i 


An increase in efficiency of 25°;, bas been reported asa result of the use of these instruments in large stations 


H "RITE for circular giving full particulars of this instrument, also for any information destred, concerning our extensive line of high 
grade and low priced Switchboard-Portable and Laboratory Instruments for u n etther director alternatizyg current circusts 


WESTON ELECTRICAL INSTRUMENT CO. 


New York Orrice, 114 Liberty St. NEWARK, N. J. 
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DETAIL OF MATTHEWS’ CABLE ROLLER 
Altho Matthews’ Cable Rollers will pay 


back their cost in the amount of time they will save 
over any method of pulling up aerial cable without 


earned 


REVENUE 








~ rollers, yet this is not as important as the fact that 
©" THE CALCULAGRAPH tells exactly how much u . their design makes it practically impossible for a 
toll line is chargeable to the public, including “excess” or : construction crew to injure the lead covering dur 
“overtime.”’ It subtracts the time-of-day a toll conversation Mati) fhews ing installation. 
is commenced from the time-of-day it 1s finished and prints Batt} fnews More cable trouble can be traced back to injuries 
the difference—the elapsed time of the actual use of the ped ews received during installation than to all other causes 
circuit in minutes and quarter minut Matt] P-ws combined, unless the greatest of care is exercised. 
* THE CALCULAGRAPH <ecords enable vou to collect all - Send for copy of article by Chas. Milan on 
the toll revenue vou earn. - “The Use of Cable Rollers.” It's free. 

Ask for our booklet - 


W. N. MATTHEWS & BROTHER 


229N.SECONDST., - - ST. LOUIS 
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tied become a dead letter anyway; for nobody wants it. 
ir It is a relic of the uncompromising days when an 


operating telephone company had to be either viru- 
lently Bell or venomously independent; when warfare 
came before business and efficiency of service was 
secondary to effusion of sentiment. Today the aim of 
the practical operator is to give his subscribers the 
best service, and the broadest service that his equip- 
ment can yield or his lines can reach. If in the pur 
suit of this object he can use his neighbors’ lines, so 
much the better; he cannot hope to build them all 
himself \nd if, in turn, the neighbor uses lines 
beyond, they are but links added to the chain of uni 
versal service, of which he forms a part. He cannot 
afford to bind himself by contract to refuse the use of 
lines which may be demanded by the public, whose 
servant he is. The operator has long since 
learned to steer clear of exclusive contracts. The State 
Railroad Commission of Pennsylvania has found them 
they found economically 


wise 


legally wrong; but were 


wrong long ago 


UNION CHANGED HANDS 


is no quicker way for a public-service corpora 


SINCE WESTER 


HERE 
tion to disarm popular criticism of its newest activity 

than to make that activity develop into a better service 

i. When the improvement in service means also more busi 





| ness for the corporation, or less expense, or both, 11 
Mi should indeed be a happy corporation. | | 
" lhe recent affiliation of the American Telephone and 
7 lelegraph Company and the Western Union Telegraph 
1 Company brought forth much adverse comment, espe 
if cially among ill-informed persons who regarded the 
' two concerns as competitive, and hence legally inelig 
he ible to combination. It seemed that the irritating 
. qualities of the term “trust” had been aggravated by 
the addition of one more grasping monopoly to the 
if large and growing list Followed the usual gloomy 
predictions of boosted rates and insolent service, 11 
the latter term be not anomalous; for to the lay mind 
the only object of combination must be the remofal of 
he restriction which competition places upon price 
nd upon arroganc¢ Of course no such condition evet 
nf existed, nor could exist; for telephone and telegraph 
e nev competitive, but always co-operative wher 
; ( alli v them to be 
It is hard to argue with the public at large, just as 
hard to turn a mob by logic. So while the tele 
hhone-telegraph combination was perhaps never near 
ne uc t< the people to be seriously considered ds 
dangerous, it was a peculiarly happy circumstance that 
llowed two immediate improvements in service, both 
alculated to put the wire-using public in an excellent 
umor and to bring much new business to the new 
ners the Western Union telegraph. 
Phe rst . these improvements, the so-called 
f ight-letter,” is destined to be the most popular serv 
( i purely telegraphic institution ever offered [t 
nee frees the occasional and wholly informal user 
he telegraph from the heart-rending restrictions of 
le ten rd message to which he feels it necessary to 
mnfine his announcement, however important; and 
t allows him to transmit that announcement—now 
erown to the respectable and almost verbose dimen 
sions of fifty words—in quicker time than anything in 
the world but a wire would carry it It gives him a 
;7 
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choice by which, if he is willing to sacrifice a little of 
the quality of instantaneousness, he gains four hundred 
per cent in quantity. 

The other improvement is still more interesting, 
for it involves the telephone, and knits firmly together 
in popular estimation those two twin carriers of intel 
Those who have not yet acquired the long 
their 

Oh, wis« 


ligence. 
distance telephone habit may still dictate 
graph message over any telephone wire, and 
provision—have it charged on the telephone bill in 
stead of giving their change to \nd more, 
the telephone companies, which never sleep, will tak« 
the message in those hours when the little telegrap! 
office is dark, and see that it gets through 

It is a little strange that the first radical improve 
ments ever made in teleg 
immediately upon the absorption of that form of utility 


tele 


the boy. 


raph service should follow 


by its little brother, the telepl ne Some lave said 
after scanning the histories of both, that it was a cast 
of the little fish swallowing the big lf the telegrapl 
under its new management, continues develop us 
ful versatilities, we shall begin to understand why the 
teleph: ne has PTOWN and spre ad apace vhile the Ide1 


d still 


L¢ leer 1] 


” the urse of a recent talk to the Chi ay be 1 
Club, Angus S. Hibbard made the somewhat ast 


I 
ishing statement that about one-half of all the tel 


phones on the Chicago Telephone Company's systen 
are of the nickel-prepavyment type le said 
most pop la service eve oven. 

lt is hardly fair to the telephone-using 
issum is affection for the spar ive te 
phe ak s due he irresistabl i I 
slot exe s von a United States 1 ( ( 
size, although this peculiar affinity ( 
means more than one financial success in 
and other cities Rather let us suppose tl 
okens e general excellence of the measured 
method of rate making 

In spite of all pessimisti erancs 
rary, the American public does n i S ‘ I 
for n ing r at least it has learne: 1 
peat he vam here is a wl leso1 a ) ‘ 
fair play about measured s« e whicl Ss S ( 
serve lat he-is paying tor th talking he « Ss, and 
not ft some f what his more garrulous neigh] 
does In short. measured service strikes the | nce 
between the small user and the great I 
barreled talker and the repeate1 

| S it has been argued that the measured 
service system is weak in that it lacks mathet 1 
perfection. It is not based upon the miles, t and 
inches of wire which are placed at the dispos he 
user for so many minutes and seconds Veithe 


ount the abnormal 


that matter, does it take into acs 

amount of electric current consumed when the trans 
mitter carbon is unduly compressed by the basso pt 
fundo of one user, for part of which current another 
ventler and tenor-toned user must undeniably pay 


We submit that the true measured-service rate sh 

be founded upon a milliampere-foot-second unit 
\nother 

and to all ordinary telephone service for 


strictly to the doctrine that it 1s 


serious objection to measured service, 
that matter, 1s 


res Too 


that it adhe 
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have struggled through a series of new maintenance 
problems surprising to the inexperienced, and have 
found that the unexpected extra labor performed 
solely in behalf of the telegraph has improved the 
telephone transmission in a marked degree. 
he telephone is possessed of a very remarkable 
itality in operation. Delicate and sensitive as its 
instruments and principles are, it will talk through 
onditions that would completely paralyze any other 
manifestation of electric energy. Conversation has 
een carried on over lines wholly devoid of insulation 
nd even partly submerged in water, that would not 
ransmit any signaling current whatever. And this 
ery quality of the voice-current makes the operative 
ndition of a toll line too elastic a factor for safety, 
vhen its maintenance at a high grade depends wholly 
upon the elimination of reported trouble. 
But the telegraph has no such vitality. Its 
demands are exacting and its requirements of mainte 
ince much higher. It does not wait for falling wires 
rossed circuits before flying a distress signal. It 
necessitates preventive rather than curative methods 
\ composite toll circuit must be tested frequently fi 
nsulation and for minor faults that would perhaps 
ass unnoticed on a telephone line. Such faults, too, 
hly corrected; breaks must be 
and weaknesses of insulation 


ist be more thoroug 
paired very carefully 
renethened at once 
\ll this extra vigilance, however, has its im 
ediate reward. Line troubles are discovered at once, 
| need wait for no report from the chief operator 
id the ultimate result will be the elimination of much 


ble of that character. Neglect of toll-line mainte 


nance exists merely because it 1s possible. With a 
sited line it is not possible. In short, composit 


ikes first-class to 11nles, 


ON RATES. 


pes N an independent and a bell system operate 1 
the same community, it 1s usually the independent 


has the lowest rates—unless the Bell happens 
e conducting one of its old-time campaigns for 
nopoly. The independents have, in fact, made a 
of their low rates, some specific examples 


hev are now beginning to regret. 


~ 


oy 1 4 ‘ ‘ ‘ oan - 
Ihe riginal independent campaign was largely) 
led on low rates, for two reasons. The first was 

\ price 1s ¢ mmonly st pp sed mak« he 
oes possl le app il to pre spec 1vV< patrons ; and 
econd was that the majority of the independent 


ters hone stl belie. ed the pre posed rates would 


ply remunerative In the light of present know] 
these theories were wrong It has been 
time and again that high quality and high 
nd a quicker market than low quality and low 
\ low figure in itself creates suspicion of qual 
ether the ( mmodity be shoes teleph« n¢ 
\nd where too low rates do not mean poot 
hey have rarely meant that with the ind 
perators the Wean unprofitabl business 

el mpetition exists, the inadequate rates 
nv work a hardship upon the other beyond 
re matter of securing patronage Unless the 
inv with the low-priced service be able to prove 
is losing mon ippeal can be taken to a 
r hnission S Ta s will surely ( ccepted 
loca ities as criterion by which t 
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judge the other company, which will suffer corré 
spondingly, at least in public opinion 

Independent companies have been formed in most 
cases as a means of relief from an inefficient or inad« 
quate bell service. It is regrettable that their pro 
moters did not seize the opportunity presented by the 


discontent of existing telephone users, and start service 
at a rate even higher, rather than lower than the Bell 


rate. Those who were already accustomed to paying 
well for poor service would not have hesitated to pay 
more for better service. But the independents, gener 
ous to a very serious fault, gave the users better set 
ice, more connections, and lower rates all together: 

It is not easy to untangle the skein that the imm« 
diate necessity for better independent rates has woven 


- } ” as _ 4 + 
Undoubtedly, e wav to raise rates is to raise them 


But the public is generally lacking in gratitude, and 


\ ~ ‘ ~ 
refuses to make the work easie1 Unfortunately ni 
every state has a regulative body like the Wis nsin 
Rate Commission 
Chere 1s warning in all this common-place his 
tory to the new independent companies whicl 
stantly forming as the crossroads become villages and 
the villages become towns let them be sure they 
have made ample allowance I] 1 t 
dinary expenses, as well as a good round profit, before 
they decide finally on their rates. It is better to hav: 
hundred subscribers and som« | 
and none 
Re ] ()] Ix \ () 
7. rapidity with which the tel Oo ( 
esteel T proverbiall conservatt' | 
night lead e novice in telep 
nat ts re ( ir ( ( < ( C 
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Exchange Development in New York 


By J. H. Philips 











WENTY-two years ago there was no building in It had been supposed that the large eg 
ew York City specifically designed to accom building at 18 Cortlandt stre: ld 
modate the switchboards and apparatus neces the offices of the company and its d 
sary to furnish telephone service to the public Phe’ for many vears to come lowevel 
central offices then in use were located in rented quar einning—a link in the n 
ters, and were very small, each caring for only a very ing from 14 to 24 Cortlandt st: 
limited number of stations That part of Manhattan 17 Dev stre rhe g t ( 
Island . f de 
(Chambers ‘ . 
‘ ed ee ' 
sma ges 
know ‘ 
Stre 
The 
eae 
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D le 
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and another building, its 
exact duplicate, nine 
stories high, was erected 
alongside at 14 Cort 
The large 


amount of floor space 


anadt street 


available upon comple 
tion of this building was 

on occupied and more 
space was in demand. 
1904 an extension 
nine stories high was 
idded to the rear of the 
building at 14 Cort 
landt street and in 1905 

new sixteen story 
building was erected at 
22 Cortlandt street. In 
he same vear a fifteen 


tory buildin 


g Was con- 
tructed at 9 and 15 
Le street and there ‘ 
: ; One g R ( 
oOors were added to 
11 


Ider twelve story building standing beside it 
Since then, no additions have been made to this 
group of buildings. The constant demand for space, 


vever, has been satisfied only by leasing a large por 


n of the Havemever building at 26 Cortlandt street. 
alongside the telephone company’s group. All the 


uldings in this group, including the Havemeyer, art 
intercommunicating 
On January 1, 1¥10, in addition to its Dey street 
offces, the New York Telephone Company opened 
local accounting and collection offices at 115 West 
38th street, 127 West 125th street and 366 East 150th 
street, New York. A large number of accountants 
and collectors, formerly located in the Cortlandt street 
group of buildings, have removed to the above ad 
The space made vacant by these removals, 
wwever, remained vacant only: so long as it took 
move in other departments of the company, as the 
demand for floor space has not abated. 


dress« s 


\s already stated the Cortlandt exchange as a 
msolidation of the former exchanges of Nassau, 
Pearl, John, New, Murray, Beaver and Fulton, was 
pened on October 28, 1888. The territory then served 
as bounded by Chambers street, New Chambers 


Row, Nassau street, Pine street, Hanover 


street, Park 
reet, Albany street and the North river, and the 
riginal equipment consisted of a magneto, complet: 

multiple switchboard with a capacity of 5,000 lines, 
$3 sections of three positions each. This eauipment 
rried the service until November 2, 1901, when the 
svinal Western Electric common battery, relay 
’ It was of the full multiple 
pe and could accommodate 9,000 lines. 


11 


i\board was installed. 


The next change came in 1906 when 2021 lines 
and 4972 stations were transferred to the new Rector 
exchange, which was established on March 10. Tele 
phone development in the Cortlandt exchange district 

mtinued to be so great that in November, 1908, an 
1147 lines and 
2284 stations being swung into that part of the Rect 

ard which is know as Barclay. The Cortlandt ex 

1ange still has 9,000 lines, about 8,000 of which are 


ther transfer of lines had to be made; 


yperation In the fall of the present year it ts 
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planned to make another 





transfer of 300 lines to 
Barclay 

The Rector exchange, 
which was opened March 
10, 1906, was equipped 
with a common battery, 
partial multiple Western 


Electric board of 5,600 





lines and 1039 — lines 

— + +) }? 

fron he bb 

change were transterred 
} 

to Rector, in additi 

those fron Cortland 


Phe hew board had 3S 


“| positions 
vere 1184 ! ng 
coras n \ CT 
1907, the “B” boa 
eq Ipper es it ¢ ~ 
t al jure 1908 
- | : e first a ti 1,600 
lines was completed. lhe board at’ present 
7 200 lines, about 6,100 of which are in operati 
The Jersey toll b ard Was pened s ( 
the early nineties and at present consists of 102 


positions, only 42 which are in opet 


Commission Control Bill in New York 


From statements made recently it appears 
bill providing for the placing l] hep] 
graph companies operating in the state of New \ 
under the supervision of the public service commis 
sion will be introduced in the legislature during thi 
present session. This bill, as applying to telephone 
corporations 





was favored by Governor Hughes 


recent message. 


The step is to be taken as a result leg 
investigation of these corporations, which 1 
been in progress for some time under the auspic: 


a committee appointed last year 


, 1. 3 . — , ; . 
Che committee, it is said, has det 


f 


members that public interests would be best served 
putting telephone and telegraph companies of the stat: 
under publi service bx ard contre | 


By this measure, should it becom« 


would the Western Union Telegraph Company and 
Postal Telegraph systems be placed under the mmis 
sion, but the American Telephone and Telegraph Con 

pany, which controls the Bell telephone system of the 


state, would be placed in a similar position he 
numerous independent systems throughout the stat 


would not be exempt from the measure’s provisions 


Telephone System of Uruguay 


17 ‘ 
i] Wil i¢ 


Consul F 


\W. Goding supplies the 
phone statistics for Uruguay 


bQ0il 
Montevideo Telephone 


Company, 10,727 miles of wire, 4,105 telephone rece 
ers, 227 emploves, 4,036 telephone stations in city 
charge per month—offices $4.86, residence $4.14; intr 


lines, 1.040 miles of wire and 558 stations. Co-operi 
tive Telephone Association of Montevideo, 4,500 miles 


ff wire, 94 employes, and one central station and 10 
substations in citv and country 
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Rignoux~Fournier System of Television 
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By Fernand Honore* 
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Hi 1O8 


i station the rays of the luminous source L are reflected by 
the mirror 1/ upon the object O, the image of which 1s 
1g? projected by the lens /, upon the frame of selenium cells 
>» / The diagram shows a frame of eight cells and an 
object divided into eight equal squares. Two of the 
re white and their images illuminate the two 
corresponding selenium cells.) The very weak currents 
transmitted by the selenium cells are sent into the relay 
they set into motion much stronger currents, 
the intensities of which are proportional to those of the 
o the illumination of the respec- 


the corresponding 


squares a 


Q> 


R, where 


selenium cell currents, t 
tive cells and to the brightness of 
parts of the object. 

The problem is, to transmit all of these currents 
through a single wire, without confusion, and to receive 
and cause them to act, separately and simultane 
station. For this purpose, Rig- 
noux and Fournier have devised the following arrange 
ment he currents are conveyed to the contact pieces of 


ously, at the 


receiving 





the collector C, from which they are taken, successively, 
by a rapidly rotating wheel which is connected with the 


eceiving station by a single wire. 
let us, for the moment, disregard the question ot 
eed of transmission, and consider the means by which 
these successive currents are received. 
\t the receiving station the light of a source J 
larized by its passage through the Nicol prism n, tra 
i} verses the tube ¢, which is filled with carbon disulphide, 
iki nd then falls upon a second Nicol prism #’, which ts 


1 
i rossed” with regard to the first prism. The tubs 


H rrounded by a coil of wire B, which is connected wit! 
\ re coming from the transmitting station Hence 

Hi tl currents which traverse the selenium cells for the 
4 transmitter flow successively through this coil and pr 


uce an electro-magnetic rotation of the plane ot polar 


ation of the light which is passing through the carbon 


I ~ 
1 


isulphide, to a degree proportional to the illumination 
{ih , a 
i f the particular selenium cell which 1s momentarily con 
: ‘ ‘ + 
i ecte the line wire, causing corresponding fluctu 
in the intensity of the light which emerges trom 


} 


re second Nicol prisi This beam of light of varving 

falls upon the cvlinder ), which rotates it syn 
at the transmitting station 
WW’, equal to the 


jlla 


tor ¢ 
a number of 
ium cells Hence mirror 
ht proportional to the illumination of a 


the brightness of the corres- 


with the collec 
mirrors, 

] . } ~+ 
each renects 
um cell and 
mirrors are so arranged 


reflected by each falls on a different part 

he screen /, on which is thus produced a mosaic pic 
re. formed of patches of various degrees of brightness, 
le Object exposed at the transmitting station. 
Is it and 


ner, emploving a 


possible to transmit make zisible in tl 


wire, an image produced by 


Yes 


single 


ral thousands of selenium cells ? There is no 


ficulty in constructing a frame of 10,000 or more s« 
eniul cells, each connected by a separate wire with a 


lector which comprises an equally large number of con 
t the frequency of alter 
100,000 


remember th 


current 


ts. Now, if we 


ft an alternating 


~ 


often exceeds 
‘ond, it becomes evident that 1 


cles per se U,0U00 currents 
n be llected and transmitted successively over a single 
vire in a small fraction of a second. By the employment 


f 10,000 mirrors at the receiving station, an image com 
10,000 patches of light can be projected within 
the 
will 


the same fraction of a second. The different parts of 
l] ll but they 


really 


be pre jected SUCCESSIN ely . 


} 
| 
} 
ry \ 
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appear to be simultaneous, owing to the persistence 01 
pressions on the retina of the eye, 1f the projection of the 
entire picture is accomplished within 1-40 second, 
apparatus can be so constructed that this process will be 
repeated indefinitely, giving the appearance of a 
sistent picture, instead of a fleeting glimps¢ 

Hitherto we have supposed the number 
to the number of 
found possible, however, to d 


and tl 


1 1] | } 
selenium cel it ma iy 
iminish the number of 1 
rors and to operate each mirror successively by 


rents from several cells This modification 





less involve complications and difficulties in cons 
which we need not discuss. lo the present t suff 
to show that the problem of vision at a distance, by meat 
of a single wire connecting the two station eK 
solved by MM. Rignoux and Fourniet In the practic: 
realization of the desired result the inventors 

to reckon with the phenomena of self-induction, intet 


ference, and the electric inertia of selenium, but 


nical dimiculties whit V1 : ner o1 at 


familiar te 


be surmounted 





Effect of Tension on Conductivity 
\ rer by Dr. Sahulk v Cit n 
ibject ‘| ect of Te e { 
Wire ( ew ¢ bh 
il th ‘ I s ( ests r 
das ct ensior ! 
and \ ( erat tine r 
Ite 101 ( 
vere s€ if I ‘ 
no app rie i 1 
s10n 2” as the elasti ‘ 
exceece | yractical KOSES e ette 
not I “tance T 1g 1 1¢ r 
sults i n nterest r iit 
ucti\ res) undet ea 
este esults being given be 
Vas xed tw tel nals r 
round a re 1On-con 9 ( \ 
ing t ee] \ ‘ \ 
the ( 11S ind ana ete! i 
rcl o e wire W hil ( 
nN ( t eter \ n 1 
enye the Vire VDOs¢ ete ; 
l1 metre teratio1 eng eine é 
the pos f the reel. Up 
15.9 ke ( quare ] limete there 
mn the LINC Ee but reas¢ ~ © 
the ¢ is ] » be ( eee ( < 
ind leng the wire continua { ( 
certall tn the wire was the i¢ 
t ike WI la ] id l 1] KY Was Ca n r 
being the 1.08 times greater and the s 1.08 
smallet ( esistance vas 1.16 times ( c 
Simla ( ert taine | \\ th iN) h 1 
New Use for Telephone W ire 
It is quite common thing in the state of Wa 
ton, according to the Brewster (Wash.) Hera 
those who happen to need a piece of wire tor mending 





harness and the like to appropriate portions of the 
telephone system to supply their needs. The Herald call 
the fact that this procedurs 


rvice on the line 


its readers’ attention to 


apt to interfere with s 
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Characteristics of Phantom Circuits 


By D. H. Braymer 
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ti 
é 
- wire subscriber lines have made it necessary to adopt 
i an entirely different system to that used in the case of 
» lines. The comparatively small savings possible by 
’ the use of phantom apparatus on subscriber lines has 
to some extent discouraged its use for this class of service, 
uit the principal reason is that the number of subscriber 
lines which can be phantomed is limited. 
(Jt the classes of toll lines which can be phantomed, 
e best results are obtained when adjacent and exactly 
imilar circuits are phantomed. By “adjacent” is meant 
uits side by side upon the same cross arm, or thos« 
one vertically over the other. It is, however, possible to 
hantom non-adjacent circuits on the same cross arm. In 
veneral, however, this increases the difficulty of securing 
atisfactory transposition balance, and it is always un 
desirable to start the use of phantom circuits on a line 
by a more or less irregular practice, as when further 
phantoms are added the difficulty of transposing is in 
(1 creased for each additional phantom which it may latet 
it be desired to add 
i \lthough, as already stated, it is desirable to phan 
i om only similar circuits, that is circuits having the sam 


of conductor and of the same material, dissimilar 
circuits may, under most conditions, be phantomed with 
ut increasing the number of phantom transpositions 
rt beyond what would be normally employed. 

he apparatus which has been employed in phan 
ning toll circuits and which has given the most satis 


vauge 


factory results are properly balanced repeating coils. 


Retardation coils have been used under certain conditions, 
but their use limits the operation of the circuits to a con 
siderable extent, and therefore makes them, in general, 
not as satisfactory as repeating coils. Standard phantom 
circuit repeating manufactured by the Western 
klectric Company are used to a large extent for phantom 
circuits in the Bell system, on railroad circuits and in 
independent telephone systems. \ large sized, high 
ringing efficiency, high-transmission efficiency coil known 
fi as the number 37-A type is used on long lines where or 
‘ dinary methods of signaling are employed. On compar 
atively short toll lines where maximum ringing efficiency) 


Ce Is 





: ae 

ie is not required, another coil is used known as _ type 
if number 39-A repeating coil. This coil has a high trans 
mission efficiency and is especially designed for service 


nt on short toll lines. 

With regard to phantom transpositions, a great deal 
r of attention has been given to this subject, and detailed 
IR mechanical methods of making these transpositions have 
} been thoroughly worked out. All transposition schemes 


depend upon the original transposing of the circuits which 
its is proposed to phantom, as well as upon the number 


of phantoms which are to be finally carried upon the 





e pole line 
Phantoming can be successfully carried out on cir 
s other than those used exclusively for telephone ser 
vice; for example, circuits composited for Morse working 
be at the same time phantomed and no difficulty ex 
perienced in the operation of the phantoms under such 
conditi In addition to phantoming composite circuits, 
it is also possible to composite phantom circuits; that 
an independent telegraph circuit is operated over each 
the phantom circuit. These later applications 
eoinning to be used in the railroad field, and their 
no doubt be very much extended. 
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Sign on Fifth avenue, south of Van Buren street, 


“Shoes repaired while you wait or by tele 
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New Telephone-Telegraph Arrangements 


Several new features for the convenience of the 
public are to be introduced by the Western Union 
Telegraph Company as the result of its alliance with 
the American Telephone and Telegraph Company 
The first new called the “night 
letter,’ whereby fifty words can be sent by telegrapl 
at night for delivery early the 
the the 


of these 1s a Service 


following 
customary 


morning at 


Same price as ten-word day mes 


step will be to utilize the telephone as 
collector of telegraph messages so that there 
necessity of going in person with the w 
to offices and paying the 
It is planned that any telephone subscriber can call 
up a Western Union office, dictate his 


have it sent Che charges therefor 


ritten me 
charges ver the CK 
messalt 


rendered at 


the end of the month with the regular telephone bill 

This system will be tried first in Chicago, where 
the arrangements already have been made tor the 
experiment If successful there it will be established 
in other cities 

The company’s official announcement ncerning 
the “night letter’ service is as follows 

‘That in addition to the forms of service heret 
fore authorized, a ‘special night letter’ service be 


established as soon as practicable 


“The charg for this service shall be the standard 
day rate for ten words, for the transmission ol 
words or less, and one-fifth of such standard day rate 
for ten words shall be charged for each additional ten 
words or less. 


“*Nioht letters’ shall be written in plain [Englis!l 
Code language is not permitted 

**Night letters’ will be received not later that 
midnight to be transmitted only for delivery on the 
morning of the next ensuing day 

**Night letters’ may at the option of the telegrapl 
company be mailed at destination 
and the company shall be deemed to have 
its obligation in such case with respect t 
mailing such message at destination, postage pre 

\ greater part of the 
crowded to capacity during the day, lies idle at night 
The new management figures that at small 
expense these idle 
thing and also accommodate the public 

Messenger boy delivery, which ts costly, 1s to be 
done away with by use of the post-ofhce. 
letters” will be placed in the local postoffice at point 
of destination in time for postmen to take them around 


the addressees 


discharged 
delivery by 


1" + 
Vast 


telegraph system, 


wires can be made to earn some 


on the first morning delivery of the regular mails 
Where there are no free delive r' essenger®ns, the tele 
phone will be utilized 

\nother plan of great magnitude now being 
worked out is to have every city, town and village 


nited States in 


communication 


and even farmhouse in the entire | 
touch with telegraph and telephone 
at all hours of the day and night. 

\t present all telegraph offices, save those in the 
central parts of cities, close at 6 or & o'clock in the 
evening. Most of the world is cut off during the night 
The telephone company offices everywhere, however, 
are always open for business. Anyone wishing to send 
a telegraph message after the Western Union office ts 
closed can give it to the telephone company, which will 


transmit it to the nearest all-night telegraph office for 
transmission to point of destination 
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How to Read Telephone Circuit Diagrams 


By David S. Hulfish 
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switch; see Figs. 475, 476 and 477. \ll detail of 
switch sometimes is omitted, abandoning all mechan- 
ical features and making a showing of electrical feat- 
ures only; see Figs. 472 and 473. On the other hand, 
the showing of resistance sometimes is omitted en 
tirely, a showing of a switch alone being made; see 
Figs. 474 and 478. Motor starters (see Figs. 422, 423 
and 424) usually involve the principles of symbols for 
adjustable resistances: 

\ distinction between the symbols of Figs. 472 
and 473 exists in the attachment of the conductor lead 
ing in from the left. In the former figure, the con 
ductor is not attached to the resistance element of the 
symbol except by its adjustable contact; in the latter, 
the conductor 1s permanently attached to the end of 
the resistance element, and in addition has its adjust 
able contact with that resistance. In Fig. 473, the 
value of the resistance may be adjusted from zero t 
the maximum for which the apparatus is designed, 
but the circuit can not be opened by any setting of the 
adjustable-resistance unit. In the device symbolized 
in Fig. 472, the circuit may be opened by moving the 
adjustable contact beyond the left-hand end of the 
resistance element. In Figs. 476 and 477 a similar 
distinction exists. A contact point is shown in F1 


$76 in isolated position at the left of the are of resis 
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ance contact points, to which isolated point the contact 
lever may be moved when it is desired to optn the 
circuit through the device. In Fig. 477, the circuit is 
closed at all times, and may not be left open, even 
accident or oversight. Each type of rheostat, there 
fore, has its advantages, and the distinction may beat 


veight in the study and solution of the diagram in 
vhich the symbol is found. 
Fig. 475 shows a resistance in sections, any se 


tion of which may be short-circuited by a conducting 


inserted between the contact plates forming the 
v of elements across the top of the symbol; in this 

symbol also the circuit cannot be opened by intent 

r accident. 

Che symbol of Fig. 474 1s a simplified showing of 


hat of Fig. 475. The symbol of Fig. 478 is a simpli 
fied showing of those of Figs. 476 and 477; as to which 
ne of them in particular, the symbol is noncommittal. 
te. 474 is met frequently; its wide popularity prob 


ably is due to the general use of plug switches for the 
ariable resistances of Wheatstone bridges and simi 
lar Ut sting devices. 

Resistance without inductance, usually termed 
ive resistance, is represented in the symbols of 
Figs. 479 to 483, inclusive. 

Resistances not composed of wire, nor of long 


} M-TH 


strips of conducting material, usually are considered 
non-inductive. Such resistances are ammeter shunts, 


carbon rods, telephone transmitters, extremely short 
wires, the planet earth, silicon crystals, metals in mass, 
CXC. 

lo obtain a non-inductive resistance by means 
wire, it is required that the current shall be given 
path through the wire in such direction that the total 


ot its passage in one angular direction about a real 
imaginary helix core shall be equal to the i] 
passage in the opposite angular direction. A resist 
ance unit so constituted is termed a non-inductive 





resistance. It is prepared usually by joining the ends 
of two similar wires and then winding the two togethet 
upon a core or spool. The symbols of Figs. 480, 481 
and 482 are based directly upon this method of manu 
facture. 

Figo. 480 shows a side view of the double hi 
h this method of manutacture 


Wires are | ined al the bottom and the l@lIX IS I 1] ed 


whic 


by winding upward, the tw ter ends es 
being the leading-in wires or terminals of the complet: 
non-inductive resistance Kio. 481 shows the sat 

structure with a view of the core, the wires | : 
shown progressing each from the middle toward the 


ends; they may as well and even more logicall 


progress from one end to the other of the re, giving 
a junction point at one end of the core and offering 
two free terminals at the othe Kio. 482 represent: 
an end view of a helix begun with joined wir 
termi! ne at the tsidk e coil ] et 
vire ends 

Che abbreviation adjacent 
bol indicates that the svmbol is to be read as 
senting non-inductive resistance, while the abbre 
tion .\ adjacent to any svmbol . sin 
pretation lis 1s indicated in Fig. 483 

Che symbol Fig. +79 appears 
ar\ | Ss @as\ t drattsman's pe 1 < 
recommended by the United States Patent ( 
use in diagrams forming parts f applications 
patent. For these two reasons, the svmb f Fig. 4 
is likely to have an extended use, despite the weakness 
‘esulting m its lack of inherent m« Oo 

For relative dimensions and for adjustable d1 
sion, the principles discussed above wit! ference 
resistances in general will be found 
bols involving non-inductive resistances 

Resistance with inductance sometimes is embodt 
in a structure or circuit solely for the feature its 
inductance In such an instance, the inductance beings 
the essential teature of the apparatus the svml 
emphasizes the inductive nature of the apparatus 

Figs, 484 to 493, inclusive, show symbols for rt 
sistances having inductance, or 1t may be properly said 
that the svmbols there shown represent indu neces 

fio. 484 shows a core and a wire wound 
this distinguishes from the simple resistance symb 
Fig. 407 by showing positively the fact that the wire 
is wound upon a core. Fig. 485 shows a ! 
posed of a bundle of small wires; this type of cor 
is used to increase the inductance of a helix, and 
symbol showing such a core theretore emphasizes the 
inductive nature of the helix: Fig. 486 shows a similat 


construction, but varies the type of helix drawn upon 
the core 

Closed-magnetic-circuit inductance units are 
shown in the symbols of Figs. 487 to 490, inclusive 
Fig. 487 shows a closed-circuit symbol of a type easily 
drawn. Fig. 488 shows side view of an electromagnet 
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by each winding in either core will be opposing that 
produced by the remaining winding of that core. 

Che ringer of the symbol of Fig. 501 therefore is 
differential and unresponsive when equal currents pass 
from left to right or from right to left along both of 
the wires of the symbol; but when either wire 
carries a current and the other wire does not, 
the ringer will be responsive, and when the two 
wires carry currents which flow in opposite directions 
as they traverse the symbol the effect will be cumula 
tive and each current will strengthen the effect of the 


ither 

Chis principle may be applied in reading symbols 
f induction coils, such as those of Figs. 36 to 56,* inclu 
sive. The interpretation of current values in coils of 
the inductoriums there shown may be expressed in the 
following rule: An increasing current flowing down 
ward or to the right in any winding will produce by 
induction a current flowing upward or to the left in any 
and all associated windings. A decreasing current 
flowing downward or to the right in any winding will 
produce by induction a current flowing downward o1 
o the right in any and all associated windings. This 
is the general rule to which all symbols of inductive 
relations should conform. \Vhere the direction of turns 
about the core is shown, the inductive relation of the 
windings may be determined definitely Where the 
direction is not shown, and where the above rule does 
fit, it is merely a case of a symbol drawn by a 


not 
draftsman who had either a little rule of his own or n 
rule at all. The reader of a circuit diagram has as his 


ask the reading of the diagram as it has been made, 
not as it should have been made. 

Simple condensers, the symbol of electrostati 
capacity, are typified in Figs. 502 to 305, inclusive 
Che symbol of Fig. 505 mantiestly 1s drawn to repre 
sent a rolled condenser. Comparing this symbol with 
ig. 482, it will be noticed that the sole difference lh 

the joining of the inner ends of the lines which in 
‘ase represents the conducting wires of a helix 


ie other represents the edges of the conducting 


es 


in 
the (OTIC 
and in t 


sheets of the condenser. ~ 


( 
1 
I 


Relative dimension of condensers 1s shown in the 


AC 
mparison of the svmbols of Figs. 503 and 504; more 
1 4 +1, 


aves. rather than a longer leaf, is the kev to the dis 
nection 

\djustable condensers are shown 1n Figs. 506 and 
O7 bv the plug switch of Fig. 506, one or more ot 
he ndensers in the middle of the symbol may b« 


ted across the leading-in wires at the left of the 
bol. In Fig. 507, the condensers are permanently 
d at one side to one of the leading-in conductors, 


ine 
ind each has a switch whose mechanical structure 1s 
disclosed by the symbol, by means of which any o1 
ill the condensers may be connected across to the 
her leading-in conductor \n adjustable value of 


apacity thus is aftorded. 

\n electric line of metallic circuit and having thi 

features of distributed resistance and distributed capa 
is symbolized in Fig. 508. Such a symbol usually 

is called the symbol of an artificial line, the physical 

line {f a diagram being represented usually by an 


nductors. 

igs, 509 and 310 show symbols for an adjustable 
tificial line In these symbols, the resistance and 
apacity are not distributed as in Fig. 508. 


The symbol for an artificial line will be en 


unbroken line, in accordance with the symbols for 


countered in circuits wherein differential or balanced 
apparatus is included and wherein it is necessary that 
some local circuit carry a current at all times equal to 
the current passing over the transmission line. In 
such an instance, an artificial line, preferably adjust 
able in the symbol, is included in the local circuit, and 
this artificial line is adjusted to have approximatel\ 
the same resistance and capacity as the physical lin 
over which the transmission is being effected. 

In its simplest form, the symbol for the artificial 
line becomes merely a resistance symbol and a con 
denser symbol in multiple. 


l 


The Wisconsin Rate Commission 


In the case of the Columbus Advancement (ss 
ciation vs. the Wisconsin Telephone Company thi 
petitioners complained of discrimination in the tel 
[t was shown that the company listeé 


phone Service 
certain parties at four-party line rates, vet furnished 


them with higher grades of service: in fact, investiga 
tion showed that only 148 out of 277 subscribers listed 
in February, 1909, were receiving four-party line se1 
ice. [wenty-nine were receiving three-part 
service, and 128 receiving two-party servict Che de 


cision of the Wisconsin Rate Commission up 


I 


case was that while it 1s impossible to keep part 


hlled, nevertheless the furnishing ! ohe o aes 

service than paid for to such a large extent as s 

was a discriminatory practic he telepl 

pany was ordered to regroup its pa line subs é 
' : +] (Oe tate 


in such a manner as to increas 
kind of service 

(he same petitioners also « 
rates charged by the Wisconsin Telephone Compat 
were excessive. Che engineers ISS] 


allowing seven per cent for plant « 


1 
Mplainead 


mpany had failed to return six pet 
ent, and a reduction in rates was 


ranted he Phompsonvalle Telephone ( 
asked for permission to increas . S 
$1.50 \uthoritv was given for an increase to S1.2 
The QOostburg Telephone Company petitioned 
increase from its uniform rate of S1 to rates calling 
$2 per month for single party and $1.7 t 
business telephones. $1.50 for single part 
<5 Be, WO-party residence telepl les d Sl 
VCal u il service | ( il s( 1c ¢ . T 
down e-partyv lines where possibl 
Bell Company Shows Big Growth 
thousand new telephones a dav were a 

¢ Le iterest the \merical I< ep ( 
eraph | any—during the ve; 1909. A ( 
issued by the company recently acd ( 1 
by acquiring control of the Western Um les 
Company, claims that on December 31, 1909, the ‘ 
about 5,000,000 telephone s included in the s\ Cl th 
10,250,000 miles of wire, more than lf 

The total net property of thi ti 


underground 
Mav 1. 1909, was valued at about $712 


}OO9 vil] hy nm exces 


300,000. whil 
estimated gross earnings tot 


$150,000 000 


In Siam the government owns and operates the tele- 
phones. A new installation was finished last vear.- It 


1 


of the central-battery system, arranged on the c 


batte1 1 rinciple, for 1.500 subscribers 

















Maren, 1910 TELEPHONE ENGINEER. 


| 


W hat One W oman Thinks 
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eral assumption that all telephone securities are bad. | 
trust you will hear me with patience. You independent 


telephone people, according to 
lelegraph Company's securities. 
he Bell companies. 


lICnounce Lil¢ 


mpat says that you are a | 


the best information | 


lave, are always discrediting the American Telephone & 


Without exception, you 
In retaliation, the Bell 
tt of farmers who have 


by sheer accident broken into a business that requires 


paratus is mere rubbish 


bad financial footing. 


reat skill and technical knowledge ; that you have builded 
hat your systems are nondescripts; that your ap 
The 
phone men hurl at each other creates an extremely 
The people who have 


ro and con abuses that 


noney to 


vest will have nothing to do with telephone securities, 


because of this. The market is 


Hooded with securities 


vhere the properties are free from such wholesale vitup 


1 


ration. In no other business does a like condition exist 


doubtless very unfortunate 


for both interests, but 


ng as the condition remains unchanged, I am sure 


~ 


that telephone investments will not stand 


the money market 
(Of course, 1t wasn’t exactly 
r¢ tilda 


1 


as mightv nearly | 
Smith's talk seared tl 


] 


pany and it is reasonably certai 


ents in the two counties 


Obediah is a meek man. | 


itnered some ravaging Tever ¢ 


Smith told him the 


-pidemics \n 


much Of a SHOW 


in those words, but I 


it between Ben and Obediah's metal versions, it 
ike that, for I fancy 


] 
e flesh of both men. I never hea 


most of Mr 


T¢ 


Brown or a Phelps say a good word for the Bell com 


1 that the Bell company 


because there are only nine Bell 


where we operate. 


+ he 


le was mad at brokers, 


thing he knew He is beginning to think that there 

ist be a better wav. 
Did vou ever hear of an abracadabra?’ I used to heat 
ther tell about it She was a southerner and had 


is supposed to cure fever and ague ailments when 

as an amulet. The word is purely mystical I 

rangement took the form of an equilateral trmnel 

verted, each line being shorter than the preceding one 
the omission of the final letter of the word. The cl 

word for nine days. It 


dren were obliged to wear this 


e on a piece ot 


ead placed around their necks 


- F ~] aren ert } 5 . 
W it tt backwards, DbeTore 
towaras the east l an 


linen suspended from a 


r 1 ] 
Q)n the ninth dav, the 
rise, into a stream run 
AS Re Te rae ee 
I iKIng@ that tie WOT 


telephonitis” should have some such mystical treat 


ent Let all the men wear it 


a special dispatch 
heodore Thorward had re 
Cleveland that the Continental 
I. P. Morgan & ( 
) Ohio and Indiana 
e end, I wonder. \W 
1 evening ()bediah 


1] nm the centel abie he 


but Minnie, who had gone to bed 


and me. with a pla 


new phase to an interesting situation. 
iken a big bite out of a Greening and [| thought he 


uld sure choke when I read the dispatch 


for nine days and thet 
1 


nother prescribed for her 


eoing will be better. 


from South Bend says 
ceived information from 
Company had acquired 
company on their recent 
Land sakes! where will 
e were settled down fot 
t] te ot 
children were at a party 
when I spied this 


Obediah had just 


You can 


imagine what kind of a talk we had 


Chere Wasnt an\ 
| lependents 
started to fight for their rights till now 


We've beet 
] ] ] ' 


over the thing time and again, but never any more 


thing we overlooked, from the time the in 


thorough 


What | want to know is the real inwardn f this 
Continental crowd. I can’t get head nor tail to it 
a really for sure independent move? Why don't you pub 
lishers enlighten your readers on a subject so vitally intet 
esting The thing that makes us all the more nervy 
too, is the sudden ending of+«that inquiry of the minorit 
stockholders of the U. S. Telephone Company he 
started out to set aside the sale of their lines to M roal 
claiming restraint of trade or something like that 1 
before the had got good and started, th quit 

I was eading only a tew da 12 ibe t Mi ¢ 
wning ab i twelfth of the earth, o1 ivb va ! 
he Unite States t doesnt matte b ( i 
ill the 1 Iks over nig re 
got all it p erty in Ohio and |] , It 
tangled up is re as vou re born, b eC 





and he wanted } rierpont to know OW Tal ¢ adi & 
The amount exceeded $7.000.000 and Davis Fe 
\Mlorgan himself might be interested. He tried for severa 
} | | - +4 
lavs to ¢ e ea s chi ind fit Oo 
, 

the ’ » JUS Lil¢ 1¢ ad s epped In 1 
| i! ~ ( t \ ( w Me van ene 
| en ( Wavison asic vith \ Oo O 
writ j J : r? 
Wit r Ca cd close ) | 

’ ' 
Keep a mn 1 appointme H H 
what 114 iche! Mere t ‘ S7 OOO OOO | 
] - ' 1 ‘ \1 
1uIT r La | eat it \ ( ( \ O } 
sn't depends telephone ay . ’, 

1 

is 11lle ne 11S ( i O ) 
1 11 \\ e W cas 
| f | P 
re OM u t 11 e he isnt going 
coat I ~ all ubstitut Tiie He 


Exclusive Contracts Illegal in Pennsylvania 


lhe State Railroad Commission in a decisior 

nounced February 12 in the complain the Cons 
dated Telephone Companies of Pennsylvania agains 

ri ¢ ~ ( ( ntract ( een the Bell lelep { 
( D e Slat y Pele e | 
Slating , rules ft ‘ S1V 
illegal ds nely recommends there be 
change 1 business Che decis ( 
rst t e given by the commission 11 ey é s 
will h eaching effe he t lines mi 
lad an C¢ el b | ( j ntt \ S } de ( 
ween ( l “mie and tie Bell which the ) 
illeged revented conne n I ( I 
except e Bell. In the decision the commiss 

lhe 1 en1ence f e p ns uld be best ( ed 
1] 11¢ ling | ele )] Ihe 1 nies ( ed 
and ea subscriber of every mpanyv thus shed 
the facility for telephon service to all points on all 
lines from his own telephone, and not be compelled, as 
at present maintain number of telephones if he 
desires general service The commission holds 
the excl connection contract is “illegal d it 
valid” and “plainly violative of the oft-declared policy 


f the state and that all public-service ce 
shall not discriminate in their service of charges an¢ 
shall connect and interchange business with all similaz 


companies 
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Whos Who in the Telephone Game 


HEN you are only —_ Racts and Fancies About a Man phis was in 186/. Gx -- 





rtv-three. al some ‘ ed ead 
uve been going twent Well, have yor 
- i. cca aa Know or Ought to Know | rgotten that he started 
el e you were fifteen early and staid late? And 
mm Ings You like it; and your pe isn't he S-c-o-t-c-h - [-r-i-s-] For shure During the 
ple 1K¢ ou becaus« u like it went eight veat foll wing seven vears he | lo } 1 ineering di 
i ¢ g 9 sg oe OF nd nat S ‘ RB oil ind ‘ p , C 
here were diversions. It wasn't like feeding a stamping They s e never kn el : 
ma er da s ul ic Ont e he ( s] 
1 here man nges of scenet e uppe S T ino like b1 needed sles 
the Kennebeck rive 1 Ve 1 Yr nve el ‘ c 
ere re rie S ert 
{ he een night ¢ - , , 
( Ba Mains . d l ; 
1882 { ‘ ated 
cin 1e whole telephor 1] 
oS 1910 es 
St 9e, VW () 
k 
~¢ 4 | $! ( { 
: e “o ( : 
( \ loing 
( io—terriblyv big re 
C al t ‘ 2 
9 : 3 S¢ 
e1 o anre , ' 
~ ; r. 
( 
lames vre 
\I \Jua I He Starte 
( 9 I the Be 
Telephone Company 
Maine in 1882. The exchange had less than a hundred r hit is ass 
subscribers He grew out f the lamp light t the mmo! tterv equip! 
night to inspector of the plant in day light \\ at is 1 " 
the New England T. & T. absorbed the Maine m ent good : 
pany, McQuarrie was taken over as chief asset le switchboard ins 
was transferred to Portland, where he continu ( \\ este R 
inspect. \fter a while, when he could point to th lames | MecQuarri vas 
records as sure-footing for his successor, he accepted \ugust 15, 1867. His educatio1 | 
the management of the Portsmouth exchange in Nev all to dut ‘ 1 
Hampshire. If McQuarrie had by that time developed have to start to grind 
any traits of a rutter no one had noticed it. Things gave him what the I Set 
were so spirited under his management at Portsmouth adequate, because there are severa indreds of thou 
that the engineering department at Boston got curious’ sands of the frat crowd who have less to their credit 
and sent for hin It’s a habit they have in Beantow1 thar ( S He is n e - S 
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Ht i golt Vhose things all help to leaven life’s hurley-burley. 
Pha Iver play golf’ Great game! The nineteenth hole 
reserved for the college men—the other eighteen for 

a the high school crowd. You see, the high school of the 
olden days didn't have lockers or showers. The colleges 

ci lhe college chaps—some of them—play the nine 

teenth hole. They don't need the lockers and the showet 

ipphied differently on the plus-hole course. The pub 
lic schoot chap plays the full eighteen holes—dashes 
‘weapons’ into the locker, takes his douse, changes his 

es and emerges to face the day’s work or a night’ 

rest with all the vigor that the nineteenth hole destroys 

McQuarrie is doing the best he can with the eighteen 

hole course Hé is emerging from the dub-class. Ol 

iose dub plavyers—what an army there is of them. But 

here is a difference between volt and the te leph« ne Lat 
n't believe it, ask Mr. McQuarri 
j Paris Studying New York Telephone Methods 

Monsieur Millerand, Ministere des Postes et des 
lelegraphes of the French Republic, has written to 

{ N. Bethell, vice pre sident of the New York Tels 

phone Company, asking if the New York company 

f would be willing take on six young telephone 


ficials from Paris and give them a thorough practical 
training in all the branches of the 

4 \Ir. Bethell has advised the French minister 

i New York Telephone Company will be glad t 

the French telephone administration in every way by 


telephone business 


’ 
that the 


~ eceiving and showing every courtesy to the officers 
1 may be delegated to come to New York. 

Bey S 4 . + 

; aris the telephone service is run by the 


1 
} 
i 


amet 


ernment, and for vears the telephone service of 
is been 1n a badly disorganized condition 


at city hc 


res 


i) say the least. Visitors to Paris claim, and even the 
Parisians themselves admit that the telephone se 


i gee : ? : 
K : y ] which 


Che mismanagement 


1Ce here 1s execrable 
venerally occurs in Vvernment-owned enterprises is 
/ said be responsible for this bad condition of tel 
phone aftairs 
his is the view taken by the Paris correspond 
the London Times, who writes as follows 
during the last few years indeed the service is 
eon m bad to worse Some scheme of far-reacl 
it ing reform is imperative. * * * As has been pointed 
ut over and over again by the parliament reporters 
it f the post office estimates, a private enterprise were 
1t it to undertake to exist with such an organization as 
that of the present French telephone service would 
e to grief in six months.” 
Several vears ag telephone subscribers in Paris 
canized themselves into an association endea 
Se e better service. ‘This association has a larg: 
membership and has been working accomplisl ( 
uch needed reform 
lo add to the difficulties of the situation, last sum 
mer the principal telephone exchange of Paris was 
mpletely ruined by fire. At that time it will be re 
membered the French government turned to this coun 
try for aid, and the exchange was re-equipped with 
Vestern Electric apparatus. 
It is stated from Paris that under the administra 
n the newly elected minister of post and tele 
raphs, M. Millerand, the much-needed improvement 
f the telephone service in Paris is confidently expect 
ed. M. Millerand is taking hold of his work with un 
isual energy, and is endeavoring to re-organize thi 
| 
{ 


ai 
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telephone service of Paris, in accor 
best-known telephone practice 

Chat M. Millerand ted the New York 
lelephone Company to train his young officials is con 
sidered by telephone men as higl mnpliment t 


has sele 


a very nigh 


the New York te lephone service, alth ugh 1 Inatt 
fact, New York’s teleph ne service 1s tame ill ove { 
world for its efficiency \lso the fact that a gov t 
ownership enterprise finds it necessat sem 
officials to a privately owned rporation for tral 

Is an interesting commentary n the 

efficiency of these two tvpes of management 














Phe ue plan ie Lond 
thee in telephonin ’ el ( S 
da\ 1s de s bed by ( onsul ( ¥¢ rt ( - 
he ( has been tor some vears m 
plaint « he non-delivery of mail on Sundays 
don. \n arrangement has now been mad 
British post-office by which I : sted 11 
try on Saturdays can be delivered i lor 
phone on Sundays. The m 
effect immediately 
When it is desired to have tl ntents of t let 
ter telephoned on Sunday it must be inclosed 1 
envelope iddressed I the (¢ el | | | )| ( 
london, and a broad line must bs 
envelop from top b m Postag : 
alue it three pence © cents 
must be forwarded. The postmaster-general st 
“The new scheme, while giving nsid 
tional tacilities t the publi eC ses 
emergency which lead t ‘ e 
ra Sunday delivery I le ers 1 
littl I . gr TO the an n SS 
bv the pos fice staft e tele 
\ will li 1 with e messages - 
any Cas ( n duty he ele] I 
pen all Sunday. On the oth nd, th 
ably be some reduction in ( ( 
delive elegrams and express essaves S . 
| s been the cus m Me 
delivery 1ail in England and \ 
l_ond ut n in Ireland S land 
Phe angement that has : ( 
first opp unity that the ens 
Ol CCE ing, In i het | ( li i Ss 
letters p sted to late t ‘ ast ae ( a ‘ 
gl [It is impossibl ny ( 
the elep 1 deli ( le ers l] S | 
dinaril e write lette \ ( { 
desire n e its contents known even el 
peratol necessaril destrovs ( 
ommunication, but 1n cases ot emerge ( 
bly be employed 


Postal to Dispose of its Telephone Stock 
] 


\nnouncement 1s made in the annual rep 
Mackay Companies, which control the Postal | 
felegraph Company, that the company will sell its 
entire holdings of stock in the American Telephone 
and Telegraph Company “in detenc: public opinion 
which views with suspicion this large holding of stock 


In a company 


the Western [ 


which has recently purchased cont 
relegraph Company.” 


non 
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Modern Automatic Telephone Apparatus 


By W. Lee Campbell* 


p 


aeaee 


TM 





4 
rhe 
B. 
4 
t 
; 


li 








120 TELEPHONE ENGINEER. Vow. ILI, No. 3. 


each group of 100 will contain approximately the same 
proportion of frequently used lines to lines that are 
used less often. The grouping of lines is strictly ac- 
cording to number; that is, all lines numbered from 
2100 to 2199 are put into one group and connected t 
by one set of connectors, while all lines from 2200 to 
2299 are put into another group, etc. It will now be 
understood that a calling party, to complete a connec 


desired line, must first obtain connection 
an idle connector switch belonging to the group o1 


tItiple in which the desired line terminates. In 
ther words, processes of group selection and of idle 
switch selection are performed by other switches 
hich do their work before the connector switch is 
erated 


(hese switches, which are called selector switches, 

e already been mentioned. A selector switch looks, 
and is, very much like a connector switch; in fact the 
mechanism and banks are the same. The differences 
are in the circuits and relays only. In a system of 
10,000 lines, these selectors are divided into two classes ; 
namely, first selectors and second selectors. While 
there is a group of connector switches for each 100 
lines to which connections are to be made, there is a 
eroup or multiple of second selectors for each 1000 
lines to which connections are to be made, and a group 
r multiple of first selectors for each 10,000 lines to 
which connections are to be made. The bank contacts 
f the selector switches are terminals of trunk lines 
instead of subscribers’ lines. The first or lower row of 
first-selector bank contacts constitutes the terminals 
for a group of 19 trunk lines leading to second-selector 
switches in the 1000 section of the plant. The second 
row represents another group of 10 trunk lines to 
second selectors in the 2000 section of the plant, the 
third row represents a group of trunks leading to 


second selectors in the 3000 section of the plant, etc., 
so that through the 10 rows of bank contacts the first 
selector has access to 10 second selectors in each of the 
10 sections of 1000 lines which make up a 10,000-line 
office. The first selector switch used by a calling sub 
scriber is operated in accordance with the first digit of 
the number he calls. Suppose, for example, he is 
calling the number 2543. The impulses sent in by the 
first movement of his calling device will raise the shaft, 
and accordingly the wipers of the first selector switch 
two steps, placing each wiper opposite the row of bank 
contacts second from the bottom in its respective bank 
Now the selector switch unlike a connector switch, 
does not wait for the subscriber to make another turn 
of his dial before rotating its shaft, but the rotation is 
automatic and beyond the subscriber’s control 
Che rotation starts the instant the vertical mov: 
ment is completed, and, in the particular case which is 
here used as an example, sweeps the wipers step-by 


step over the row of bank contacts connected to trunks 
leading to the 2000 section. At each step of the rot 
tion the bank contacts on which the wipers then rest 
are given the busy test, and as soon as a disengaged 
trunk line is found the rotary movement stops and 
the connection is completed to an idle second select 
his is all accomplished in a fraction of a second, s 
that the second selector is operated by the subscriber's 
calling device impulses corresponding to the second 
digit, 5, of the number 2543 which he its calling. Tl 
wipers of the second selector are accordingly raised 
five steps and are then automatically ed S < 
the first selector wipers wert The bank contacts 
this sece nd selector are the terminals t the trunks 
the 10 set of connectors which complete the conne 
ions 1 e line groups making uy e 2000 sc n of 
the plant Consequently when the second sel 
wipers stop on an idle trunk in the fifth multiple, th 
calling subscriber is placed in connection with an idle 
connector in the 2500 groups; that is, a connect 
which has access to the desired subscriber's li 
2543. This connector 1s then operated by the 
movements e subs ers l ( d 

rms ( ions 

lread) di ed Ss e leng 


a 


Fig. 2 is an endeav: illustrate this groupin 
arrangement and shows the connection just described 
from the calling telephone to a first selector, then from 
the second row of first-selector bank contacts to a 
second selector in the 2000 section of the exchange, 
then from the fifth level of this second selector’s bank 
contacts to a connector switch in the 500 group of the 
2000 section, and then through the fourth row of the 
bank contacts of this connector to the called tele- 
phone. 
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it 1S readally 


S¢ lector TO pick 
1000 sections, si 


ut tr 











' subscriber's line. Formerly this was the case, 
t : . m ° . 

ih but in a modern plant each line terminates in a much 
smaller and a cheaper device called a line switch. The 












ii line switch is not under the control of the subscriber, 
but connects him automatically to an idle first-selector 
switch the instant he removes his receiver from his 
switch-hook preparatory to making a call. The first- 
selector is, therefore, operated by the first impulses 
transmitted from the subscriber’s calling device just 
is in the older systems. When the line switches are 

x80 =P 
PRIMARY LINE S SEC. LINE 
SWITCHES ~- , 
INTERMEDIATE 
OST. FRAME 
5000 740_ 200 200 
PRIMARY SECONDARY FIRST SECOND 
i LINE ___LINE scuecron > Sam» 
SWITCHES SWITCHES SWITCHES SwiTCHES 


selectors for each 100 lines are 

iffcient to handle the traffic. 

i] tach line switch includes the line and cut-off 

with which each line is equipped just as in 
anual pr: It also includes a movable plunget 

| irm at the end of which a plunger ts so pivoted that it 

| 

I 


7 
generally 


and forth over the line-switch 
consists of 10 sets of springs and 


swung back 


Che bank 


Dank 





| represents a multiple of 10 trunks to first-selector 

ii switches. The line switches are mounted in groups of 

25 each on the face of an upright in such a manner that 
i the plungers are in alignment. 

{ When a subscriber removes his receiver from his 

lephone switch-hook preparatory to making a call, a 

| ut is thereby closed which causes the plunger arm 


to be instantly pulled down, carrying 
ement master-shaft 


switch 


. I flis 1ine 


' 1 1 
ts plunger out of en With the 


gag 
SOUTH OFFICE 


- il chy 
70 TRUNKS | 7 35 TRUNKS 5 35 TRUNKS | 35 

in 7 Grours| 7° iin One Grou ecrnnas | 35> 
OF 10 EACH - ot ‘tae 


‘ 














| 2 
~ 
i | 2 ‘ 
; = 8 WEST OFFICE Fe 
i MAIN OFFICE Si. 38 TRUNKS jastrxs. ¢ r] 3% 
i= in? Groure| 70 IN ORE GRouR 39 [J 35 > 8 x 
MULTIPLED CANKS iy pGAGH x — 23 
IST BELECTORS + | iz 
| z 
| HOWARD OFFICE 
La s|___] eorr ns | ~ |e0 TR n«S ee 
Ce pe|'20 55 ONE roud 60 [———— hee 
E NDAQY REPEATER SECOND SELE ToR 
I SWITCHES T THER OFF SWITCHES 
nd thrusting it into the bank. The effect of this 1s 1 
mnect the subscriber's line to a trunk leading to an 
idle first-selector switch, as shown diagrammatically in 
he right-hand portion of Fig. 5. 

[he instant that one line switch thrusts its plun 
ver into the bank, thus occupying the trunk over whose 
multiple all idle plungers have been poised, the master 

perates and swings the remaining idle plun 

ward over the next multiple of bank contacts. 
is trunk should be busy, the movement proceeds 
_ 
| 
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until an idle trunk is found. noted that a 
line switch always idle trunk 
instead of making a selection after a subscriber starts 
to call as the Strowger selector switches do. ‘This 1s 
quite an important feature and saves considerable time 
in establishing a connection 

Ordinarily the banks of 100 line switches are mul 
tipled and connected to 10 first-selecto1 
trunks, but for four-party av’ 
trathe, the number in one multiple is often reduced t 
hity. While the primary object of the line 
was to reduce the cost of tl 4 
ing 90 per cent of the comparatively expensive first 
selector switches, they have also simplified the centra 
office equipment and have reduced the space requ 
for it. Further, they have resulted in se) 
somewhat radical departures in the art of building 


It is tO be 


uses a pre selected 


1 
togetnel 


line service or extra heavy 


switches 


1e switchboard by eliminat 


eral nev 


automatic telephone systems. The most imp I f 
these is the line-switch district station which enables 
very considerable savings to be made in unders ind 
and aerial cable 
\ district station 1s installed by | 9 

more line-sv units complete witl 
switches in small building at the telephon el 
of a district, generally a mile nore distant 
nearest central office Che lines of all tel r 
the district are brought to the dist S in ( 
there connected the line swi S ( s 
lectors to which these line swit es nked 
at the nearest lara central ofhes ns 1e1 el 
a district station subscriber removes his eve 
his switch-hook preparatory to making 
switch instantly puts him in mn 

— = ; ae * 

vPnone - a Ce $ 
a trunk w st-select Swi ( f 
Che connect Switches 1 handli J hi | 
distri station telephones are mounted 11 
plac Ss nm the back ot the line SV - Ii 

nnected b nks to the banks S¢ d sel . 
also located at the nearest central office Thus all calls 
from and t the district are handle ( 
instead of over subscribers’ lines 
Since, as already stated, there ( SI ly 


nrst selec tors and 10 connectors fi r ¢ acl LOO lines, and 


since but three pairs are needed f esting nda s 

visory circuits to the district station, a | 23 ink 
pairs is sufficient between the station and the central 
office. This leaves a net saving of 77 pairs es 
per 100 lines. In district-station practice stations ot 
less than 500 subscribers art vend rally unattended and 
supervised entirely from the central office t which 


thev connect This is so thoroughly worked 


the wire-chief can test every line entering each dis 
trict station without leaving his desk at central. St 

tions of 500 lines or more are generally put into a 
combination residence and office building so that one 


attendant living in the building gives the equipment 
all the attention that it may require at any time 


Fig. 6 is a sketch of the notable system in Colum 
bus, Ohio, using one large central office of approx 


imately 10,000 lines, surrounded by 9 district stations, 
from 100 to 600 lines. One of these 


varving in size 
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Paper on Measuring Instruments 














oT) HE value of a trained operator, from the standpoint 
: of giving efficient service, is conceded by the tele- 
ot phone manager and indorsed by the telephone using 
public. The matter of a systematic training for the oper- 
itor, however, is a condition which for some reason or 
another has been sidetracked and avoided most persist- 
ently. ‘There seems to be no good reason why this state 
of affairs should exist except for the mistaken idea which 
seems to prevail that the cost of training an operator 
would be excessive. A natural consequence is, therefore, 
the employment of the so-called experienced operator. 
Che idea that the proper training of an operator is 
expensive had its inception when it was compared with the 
training of employees in other departments, which train 
ing is productive of good return to the company, conside1 
j ing the small apprenticeship wages paid. The prospective 
lineman serves his time as lineman’s helper or ground 
man. ‘The prospective wireman or installer is employed 
{ is installer’s helper. The switchboard troubleman of the 
future receives his experience as switchboard installer’s 
helper, or a wireman is advanced to the wire chief’s desk 
ind to switchboard troubleman. With the operator, how 
ever, the time served as apprentice is considered a total 
loss and so treated until such time as she is proficient 





nough to handle calls unassisted. Such a conclusion is 
1 grave mistake, and [| will try to show that there is not 
nly a distinct advantage in the systematic training 

your own operators, as regards the efficiency of servict 


ndered, as well as from a strictly economic standpoin 
I my 


[f experienced operators are scarce (and I might add 





that nothing is more scarce than an experienced oper: 


ut of a position), green girls are emploved. As a 

! ' . ‘ ‘ 
if thing the green girl, or student operator, 1s give! 
if one 


1 ha- hand and ; laced alan id 
receiver and head band and is placed alongside « 
7 


the old hands, with instructions to “look and listen.’ 


. She watches the flash of the line signal, hears the sub 
riber’s voice and marvels at the rapid movements of 
le operator amid the maze of tangled cords and flying 

lugs \t the very outset she is confused and discour 
aged. She considers it well nigh impossible for her ever 

emulate the acuteness of mind or the dexterity 1 
‘ anipulation of the model before her. Consequently, 
i after the lunch hour is over the green girl is often among 
le missing. She has been scared away, and it is to be 


ittle wondered at. What would be your opinion of the 
lanagement of a grammar school where the little begin 


tead of | introduced gradually to their a b 


( insteat C1lne a. ‘ 

’s, were taken up to the eighth grade, and told to look 
| listen, while an examination in algebra was taking 

Al 


Not all of the student operators become discouraged, 

nd after several days of watching and listening they are 

permitted to answer a call. Here is where the phrase 

‘long suffering public” could be aptly applied, for, from 

his period, the operator becomes experienced at the ex- 
pense of the subscribers. 

[ am not referring altogether to the smaller compa- 

nies in this matter. A few weeks ago while calling over 

telephone in a city of over 400,000 population, [ was 

nswered by a student operator, who, judging from the 


*Paper read at independent convention 
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Some Economic Problems of Telephones 


i} By J. P. Boylan* 





sound of her voice, was badly frightened She 
repeated my number incorrectly and | ould 
plainly hear another operator prompting het he 
delay occasioned was such as to warrant the regular op- 
erator stepping in and completing the call. In these days 
of progressive business management, what is the sub- 
scriber to think of a telephone company which permits 
such a state of affairs to exist? There is absolutely no 
excuse for such a condition. It is unfair to the student, 
unfair to the telephone management, and unfair to the 
public. The wide awake telephone manager ought not 
to permit a student to come into contact with a subscriber 
until she is capable of properly executing a call 
Neither of the methods used, namely, the ed 


of green operators as outlined, or the employment 


1 ‘é j . - 9 — . : 
called ‘experienced operators,” is the correct si f 
this problei in the latter instance some vet! 
questions CON d Ie 1) Tt) sed as 

l H \V | 1f h: t +} +t the > T rience 
: ow does it happen that the experien 
tor 1S out of a position 
. , 
2. Is not the type of vour board differs é 
‘ , ‘ ‘ oo a , ¢ 4 ¢ : 
Ti¢ il¢ ( ¢ \\ KCC ] i i t 
l ine to 2 customed to yours 
> ' 
2 \re t phrase sed difterent 
( plo ( ) r Nn r othe ( ympat 
‘ 
, | ere 1 considerable differet et 
he Ope iT o ¢ ( ( T) 
| er Cc pal 
= (dn re el t ( he y eX 
4 4 
S ( XI I Sala ae 
| 
3) | ( npc TX Té = 
¢ 1 
ect ( eC 5 A i¢ 
& Ty 1¢ ; hr o 
thinki1 
4 } 
N ix ri Ss 
enced estionable é 
T ne { t a T) { § T 
~ < & 
ee x 
V tt e( re desirable 
Che ( Hi ( Cle ( 
| 7 
ITé€ t { { ¢ é _ ) ~ ¢ 
} ( é 
1¢ ( tening e\ 
‘ A 
Sw ¢ Cc CI nd tamps re Iple 
} } . ¢ +s nlp 
lum bp¢ ( sma pape S CK ) 
tud Re , 1 rit Ynaner c 
_ ( ( ~ ( Ly pe l ( ip 
1 1 ‘ “oC 
pered, S¢ orth the names orf tne aititer¢ es 
tf appara \ st \ this pape ‘ 
’ 
first eSSsn lwo desk t¢ ephe nes ire t 
these it hot connecting =? 9 
, 
icks in evera cle | 1 I bers 11 nl 
. + 
nd r Dit 1 | t | U1 
' ’ 1 , , 

ne St { Wi LiK¢ n ¢ ( ( 

| the ( sets and he ome! studet ] 
, 1 1 a “ 

swer the ca Phe student at ( esk set 

+1 1] : ] - ’ ’ he 

will ca for one of the numbers givet the 

: P "1.3 

lesson 1 similar manner numbers are called, 


one to the other, from the directory, wooden plugs be- 





ing used for practising in finding numbers only. At 
the end of each half-day the chief operator or super- 
visor reviews the work of the students, so that 
at the end of twelve lessons, or a week’s time he 
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the student board will light, giving the student a dis- report to subscriber, or teacher, that the 


connect signal. or the teacher can put out the supervisory 


, , . : — eo dic oe tr the «i hh: : .] , 
When the teacher calls for a number in a branch calling cord, indicating to the student that the branch « 


‘ a ° . ~l,- op c scribe hac ra Te 
exchange, the student, after answering the call in the Changs ubscriber has answered 
regular manner, will switch in on the branch exchange The teacher can put a busy test, o1 


order wire, which is connected to the teacher’s tele- tone, on any line on the students’ board 
phone, the teacher in this case taking the place of the this line, in order to test the student on tl 
‘B,” or trunk operator, at the branch exchange, and lar features In similar manner, every 


issigning the trunk number for the student. When circumstance or combination which mi; 


Racal i 2) 
I 


a lamp is lighted on the teacher’s desk in the manner’ effectively explained, so that when the student 


previously described. The teacher can either put the her position on the regular switchboard, 


busy back signal on this trunk, when the student should at a loss to know what to do in any emergen 


Recent Telephone Patents 


By David S. Hulfish 











4 Se) | ec 1s p i ‘ S is 4 
di é I is blow The me s plung g 
| =~t ssed 1d pl ing a S101 Ipo! Iuse wire WI l { 
wire is destroyed by its operation as designed, 1 tending ¢ 
ger is released and is forced by the spring into a prominent _ vI1s! 
I In this way a glance at a bank of fuses reveals which the muftiing 
. . , > . \ 
] é en blow rat B. ¢ k, ( g H | 
4 2. Electr Conduc nd s desig 9 ) 
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New Police Telephone and Signal System 


By D. H. Braymer 
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signaling and rings the bell in the telephone set. The 
patrolman remioves the receiver, and is then in direct 
telephone connection with the chief. 

Various methods of reporting can be used to suit 
the condition of the police departments of different 
and the combined system as described lends 
itself to a wide range of users as appears best suited 
to the individual requirements of the police organiza- 
tion. 

lt frequently happens that the patrolman finds 
it necessary to get into immediate communication with 
the chief, as for instance in the case of a fire or other 
emergency. For this purpose the key shown at 4 has 
been provided. When this key is depressed, it causes 
a drop shutter to fall at the switchboard on the chief’s 
desk, which in turn starts the ringing of a large emer 
gency bell. This bell will ring continuously until the 
chief answers and restores the signal. If the chief is 
the patrolman then sends in a mes 
B, which is automatically ré 


cities, 





not at his desk, 


sage, by means of key 


‘ 

ly rqn . . ° - 

i corded on the tape. This message is a series of long 

; and short dashes, in accordance with a pre-arranged 
code to indicate a fire or needed .assistance. ‘To this 

‘ecord the patrolman adds his individual ber, and 

record the patrolman adds his individual number, ane 

{ the whole is automatically stamped by the time clock 

? with the time of the call. When the chief reaches his 


desk, he can tell immediately from what box an emer 
call has come, and can then tell from the tape 

ure of the call and the time. 
his system seems to the gene 
r a combination telephone and 
hich is simple and reliable in operation, 


9vency 
the nat 
satisfy ral demand 
. sionaline outfit, 


and com 





ratively cheap. It provides for sending individual 
signals when several men report to the same tele 
phone, and makes it possible for the patrolman to 
send in emergency calls. It also enables the chiet 

regulate the movements of the men, if necessa1 

depart from the regular routin« Since the signal 
boxes at which the patrolmen report are accessibk 


nly to those having keys, there is no danger that 
he signals will be tampered with, and the chief 1s al 


1 

assured of an authorative record. - 

\s indicated above, each patrolman is given a dit 
ferent number, which can be recorded in dots and 
dashes (his makes it possible for the chief to sit at 
his desk and watch the signals come in, indicating 

hethe he patrolmen are following the regular order 
or tnell Cats, ¢ he can leave the office and watcl 
the men, or investigate some special case and be as 
red that when he returns to the office he will find 
iplete record of the movement of his force during 

ne meantini Chis leaves the chief free to attend 
ther duties, such as the prosecution of cases in 


urt, investigation of complaints and burglaries, and 
any other important which 
irder. 


he execution of duties 


make for law and 


Hibbard on Telephone Traffic and Problems 

O the ( hicago Electric Club, Feb 
ruary 9, Angus 8. Hibbard, vice-president and general 
manager of the Chicago Telephone Company, gave a 
very interesting address on the subject of Telephone 
lraffic and Problems. He sketched briefly the devel- 
opment of the telephone system in Chicago during the 
past seventeen years and paid tribute to the present 
working the company, which now numbers 


\t the meeting oi 


force of 


§.100 empl yyees. 


The development of the telephone is well shown 
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in the fact that in 1893 the Chicago exchange had but 
8,200 telephones, while at present there are in the city 
limits about 210,000 instruments. The speaker re 
ferred interestingly to the technical meetings which 
are held by the employees of the company, illustrating 
the interest which they take in the work. Mr. Hibbard 
stated that in 1895 the average cost of telephone ser 

ice in Chicago was $126.19 per year. Last year the 
average was $39.42. In other words, while everythin 
else has increased in cost, the telephone has decreased 
about two-thirds. Estimating that the gain in Chicag: 
will continue to be 30,000 subscribers per year, at end 





S 
= 


of ten years Chicago should have 450,000 telephones 
which would mean that the Chicago Telephone Com 
pany would operate about 600,000 stations in its ent 
territory. In gaining this 30,000 telephones per yea 
the company installs about 60,000; for one telep ( 
is taken out to every two put in. The mpal S 
over 600,000 miles of wire buried der 614 1 
street Che development of the nickel prepayment 
Service 1S due Lo the fact that this Sel 1c 
popular; in tact, more than one-half l 
phones in Chicago are of that typ Che maintenat! 
of these instruments involves nsiderabl 
the service is very satisfactory Mir. Hibbard « 
some length on the development study 

he mpany his development study 1s 
interesting and necessary in a citv like Chi 

hen mn district is opened sufficier nde 

onduit mus e installed to | id 
needs « he 1 re [f S wert ( 
necessa Ca Pp he S Sere * 
increas¢ ible capacity e « erts 
ployed in is work must bi le e 

Cc gi he city ne C t 
localities oreat i 1 1 
speaker s d that the mpan 
uessed 11 s direction ld stat 
expt S Stimate was ! \ — 
now - ( said 1S 1dic ( 
diction 
In discussio1 ] 1 \ 

alk he yueSTION S¢ S h 

n e expans n f the elep ne sines 
scriber had pav for his apparatus 
ele ig] viring and install: ( 

he stment for an individual tel ( 
between S18 and $100, alt oO t ( S nsi 
inequalit 1 the work nstall | 
it usually sts more for comp stal ( 
phone than the c pany derives 
two ve ~ 


Telephone Improvements on Panama 


he Empire Telephone Exchange, Isthmus 
na, will shortly be consolidated with the exchang: 
Culebra, and the latter point will then be the telephone 
center of the canal zone. The Culebra switchboard I] 
be increased to four sections, accommodating 1,300 sub | 
scribers. Common battery instruments will take the ( 
place of the old magneto telephones, and all iron wires 
will be replaced by copper. é 
With its issue for January 1, the Telegraph Ag: . 
published by J. B. Taltavall, became the Telegraph and 
Telephone Age, and was.increased in size 
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quitable Rate Making for Public Service 


By Dugald C. Jackson’ 
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a return on their invested money which is only enough 
higher than the ruling rates of interest to make the se- 
curities marketable in the face of the precarious, shifting 
character of a new branch of business which is subject 


‘ 1 


to all of the changes caused by astounding fecundity in 


discovery and invention. Under these circumstances, the 
investors are doubtless justified in expecting to receive 
interest on their money from the moment they pay it in 
This being a just and reasonable view, the company ought 
to provide for interest during the construction of a new 
project, and as a matter of fact it ordinarily must do so 
to attract people to invest in its securities, and thus fur- 
ish the money to carry out the project 

Money for all these expenditures must be raised 
before the completion of the plant. If the expenditures 
are not charged to the capital account, they must be 
raised by the creation of a debt to be paid off from opet 


iting receipts, which means that early users of the com 
pany's products must pay unduly high prices. The fair 


vay is to charge all to the capital account, and let the 
receipts from service carry the interest on the invest- 
nent for these items in the same manner as the interest 
for the investment in brick and mortar, steel and copper 

arried. It 1s therefore unreasonable to criticize a pub 
lic service company merely because its issued securities 


1 1 


1 
nysical 


‘ger face value than the value of the ph 
property which may be set down in a schedule, but the 


ave a ial 


ituation should be carefully scanned to see whether thi 
difference is beyond legitimate limits before criticism is 


The problem of fixing rates for public utilities fall 
oreater difficulties when we come to considet 


nto even g 
the expenditures during operation. As in the question 


~S 
11 


lef iti 


f the capital account, all expenditures that are 1 
ate must be suppressed, but all legitimate and reason 
able expenditures which go to improve or cheapen the 
service and advance the stability of the company must 
be provided for and allowed. The difficulties here are 
votold First, the difficulty of drawing an exact line 
between expenditures that should be allowed and expen 
tures that are not illegitimate but may not be of suff 


e 7 all 
cient permanent usefulness to the company and ifs serv 


tifv the expense Second, the difficulty of d 
ino in what manner and how extensively to provide 


r various perfectly proper future expenditures that will 
become necessary to prevent impairment of the capital 
Under the first of these categories come expenditures 


nan 


Lidl 


1 17 


several purposes, of which I will e only on 


ich is very often criticized unsparingly, sometimes evet 


where a careful scrutiny would show 


the sparagement unmerited The expenditures to 
vhich I now refer are those for advertising (or pertain 
e to the publicity, or new business department, as it 
nowadavs often called) It is a manifest truth that 


there can be no reasonable disapproval of advertising that 
results in a betterment of a company’s operating condition 
t] at 1 can better serve the public or afford its Cus 
omers lower rates: but determining where this condition 
ends and a waste of money begins is largely a ma 
udgment, and may not be conservatively done 
Difficulties of the second order above named, 


1 


relating to provisions for expenditures w lic 


1 311 
1] V1i 
2 


become necessary in the future to prevent impairment 
v relate to conditions which impose rea 


4 
| 


capital, mosth 
ms for gradually accumulating a reserve fund from 
ich extraordinary Cemands for expenditures may be 
et Depreciation of plant and the kindred accounts 
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which may be known as “obsolescence” and “required re 
construction’ are embraced within these conditions 

The technical meaning of depreciation is perfect! 
well defined. It is well known that any mechanical plant 
however well cared for and kept up by current repairs 
eradually deteriorates so that it must ultimately be re 
placed. A telephone company may find it necessary t 
j les ones in ten veat 


} - 1 1 . ‘ 
electric lent company may find it necessary to replace 


~ 


rebuild an entire line of po 


a battery of boilers or an engine-generator set at the e1 
of twenty-five years of useful life (Owning relativel 
7 


few such units, these companies must treat the « 


or sucn replacements as an extra yrdinary ACC! 





fering from current repairs which can be provided 
month by month and vear by vear at a fairly unif 
rate, depending upon the business It is obvious that 
a company may not be able to meet the ext 1 
expense fre ferred to fron the incom f the part 
year in which the replacement becomes nect 

is manifestly proper for the company to anti 
prepare for the situation by accumulating 

ing a reserve fund whicl vill be mci 

replacement expenditures as they become n 

1S the obiect of the depreciation reserve r reserve 
reconstruction,” as it is called by some, wl 
monly mall tained by electri lig t. electt t 
telephone companies Its obiect 1 manifest] 
and maintaining such a fund rests on t foundat 
honest business judgment 
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un the business at a satisfact tate L hi . 
this replacement might 1 to *¢ I ( 
mmpan Nl i nco ( 1) la 1 1 < 

ire in rr one veal | | 1 ) ’ 
the expense of such replacements to the account of capita! 
bringing ew money for th post ( 
pany has no greater property afte e replacement tha 
before, and such a procedure would effectually preclude 
the possibility of any future reductions of rates to cus 
tomers or improvements of service; but the proper way 
to meet the expense of such replacements is to provide 
a reserve fund, accumulated by annual additions after 
the manner of the depreciation reserve, and maintained 
for use when required. 
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ment of proved permanency may with reason consider 
10 per cent too small to overcome the risks which are 
united with the earlier years of a public service invest- 
ment in a new but “hustling” western city which grants 
a franchise for a limited term of years. These risks 
involve many factors which are not found in general 
business, for a fixed investment in permanent plant must 
be made from which little salvage can be recovered in 
case of failure, and success may be accomplished only 
through shrewdly forecasting the character and rapidity 
with which the city will develop and appraising the sta- 
bility and personality of its citizens. A manufacturer 
may ship his product elsewhere, a merchant may move 
elsewhere with small loss, but a local utility company 
is rooted to the ground, and the risks surrounding its 
existence when established in a new though hopefully de- 
veloping country are correspondingly large. Such a com 
pany. is also and additionally subject to the chances of 
ruinous competition, which may be brought on by specu 
lators invading its field in a territory not yet rich enough 
to support adequately one company, and to the attacks 
of political and other “strikers” who wish for favors. 

[his leads me to a third and a fourth basic principle 
oncerning the matter under discussion, which I will state 
in the following language: 

3. <A public service company in a new and develop- 
ing country must see before it opportunity to earn re- 
turns on its invested capital which are very large com- 
pared with those adequate in stable and thickly settled 
regions, in order that it may secure the capital needful 
for developing its plant and extending its service to meet 
the apparent needs of an expanding but not yet stable 
population. If opportunities for honestly earning large 
returns on the investment in a new country are curtailed 
by legislation, the development of the service must be- 


come inevitably retarded to the disadvantage of the coun- 

4. A new company, even in a stable country, ought 
to earn more than current rates of interest for its in 
vestors whose enterprise enables ‘them to take the risks 

establishing the business, but the rate of return on 
he investment may be expected finally to approach cur 
rent rates of interest after the business has become profit 
able and is firmly established on fixed franchise rights 

r a long period. 

The fourth principle points to the corollary that the 
public service companies, well established in the old and 
permanently settled portions of the country, which have 
elected to do business under franchises without term 
limits and are guarded from unjust competition, which 
conditions now exist in several of our states, must finally 
expect to give their best grade of service at rates which 
earn a margin for the investors which is little or no 
creater than the rate of current interest for tried and 
sound commercial investments. 

The question of “what the traffic will bear” must 
always be an element in the determination of rates for 
public service corporations. This phrase, “what the traf- 
fic will bear,” has a real significance of great merit, which 
differs from its popularly accepted meaning of taking all 
that the customers will give up. According to its cor- 
rect meaning, it signifies that the charges made for serv- 
ice are adjusted as between the company and each of its 
customers, so that the company finds the dealings profit- 
able with each, when the full situation is considered, and 
each customer receives service which as nearly as prac- 
ticable meets his requirements and costs a price which 
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makes the service advantageous to him, while no unjust 
discriminations between customers are allowed. 

In passing, I will make a note that the last phrase 
does not involve equal prices to all customers, but does 
involve the treatment of all customers so that they obtain 
from the company relatively a full return for their money. 

The test of equitable charges depends, first, upon 
their bringing in a total income sufficiently large to pay 
on the invested capital a return which is reasonable un- 
der the conditions of the location, after all normal cur- 
rent expenditures relating to operation are paid and 
adequately adjusted reserves are provided for. What a 
reasonable return on the invested capital may be is not 
a matter that can be fixed once for all or for all loca 
tions by dogmatic methods, but it is a matter which 
must be determined by a consideration of custom and 
the application of common sense to each instance or class 
of instances, in a manner analogous to the process by 
which the common law has developed. 

The test of equitable charges depends, second, upon 
a fair distribution of the charges among the various cus- 
tomers, and here again fixed guides are lacking and the 
dictates of custom and common sense must intervene 

In consideration of the facts to which I have re- 
ferred, it is plain that the test of equitable charges as 
between customers does not necessarily reside in all cus- 
tomers of a public service company paying at the same 
rate per unit for their service, or in the price for a given 
service being constant at all times. It has also been gen 
erally accepted that it does not reside in all customers 
so paying for their service that each pays cost plus a 
fixed percentage for profit. Mv own tentative answer 
to the question is: That the test of the reasonableness 
or equitableness of the rates maintained by a public 
service corporation is found in: (1) The effectiveness 
and simplicity with which the schedule classifies the cus- 
17 


tomers, so that the total required income is collected in 
a manner which secures the same rate for all customers 
a al AS. Se Er ae a aati ¥ 1, 
ot a class obtaining approximately like service, though 
customers belonging in different classes, because thev ob 
lif 


tain service with differences of character which essen 
tially affect the cost per unit, may be subject to quite 
different rates; and (2) the certainty with which the 
rates secure from each class of customers the full annual 
operating cost of the service in that class and such a pro 


portion of the reasonable return on the investment as 
the customers’ traffic can afford. It then becomes a mat- 
ter of expediency and public policy to determine whether 
a company re ceiving a public grant is justified in taking 
a larger proportion of profit from one class of customers 
than from another. 

Finally, to apply my criterion of the equitableness of 
rates requires a more effective organization of their cost 
keeping than has yet come into vogue with most public 
service corporations. A few of the companies have 
adopted their schedule of rates as the result of certain 
actuarial operations, but most of them have arrived at 
their schedules by the path of gradual modification 
through experience; and few can support the reasonable- 
ness of their schedules on a foundation of facts pro- 
duced from their accounting records. I believe that this 
condition is in a fair way to be overcome. Acute atten- 
tion is now being given by prominent public service 
companies of all kinds to studying the cost of service, 
and the making of improvements in records and ~- in 
methods of analysis are considered with deep interest. 
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comparison of breaking weights of copper-clad, copper, 
B.B., E.B.B., and galvanized steel of the same size, viz: 


Diameterin Breaking Weight 


Inches in Pounds 
Galvanized Steel ; . 0.162 1.406 
b. B rere ft 1,250 
B. B 0.162 1.140 
Coppel 0.162 1,237 
Coppe lad , 0.162 1,874 


\n analysis of a report made by the Electrical 
esting Laboratories of New York shows that at 
moderate current densities, the impedance of copper- 
lad steel wire is approximately equal to that of copper 
wire of the same resistance; therefore, ordinary calcu- 
lations can be made on the basis of copper wire with 
a close degree yf accuracy. 

Engineers are rapidly becoming cognizant of the 
existence of copper-clad and it is going into extended 


use. Copper wire stretches and sags, which tends to 
decrease its cross-sectional area and increase its resis- 
tance; this increase in resistance also occurs in gal 
vanized steel or iron due to its gradual rusting away ; 
in copper-clad, however, the copper eliminates all 
possibility of corrosion while the tensile strength and 
high elastic limit of the steel core removes any possi- 
bility of stretching. Economy in the use of copper- 
clad steel wire is most in evidence when considered 
in connection with the open line plant, as the draw 
ing charges on the sizes of wire used in open line con- 
struction do not form as large a percentage of the total 
cost as in the case of smaller sizes employed in cable, 
1 inside wire plant, where conductivity, and _ not 
strength, is the most important factor. 

Copper-clad steel wire of the same size is more 
economical per mile than copper. Not only is the 
price per pound for copper-clad less than copper, but 
its weight per mile is approximately 7 per cent less. 

Owing to the failure of all former attempts to suc- 
essfully coat a steel wire with copper, engineers have 
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become more or less skeptical regarding compound 
wire, and for a time were prone to look upon copper- 
clad more as an experiment than a commercial possi- 
bility In the last two years, however, more than 
enough copper-clad wire to stretch around the entire 
world has been sold, and is giving satisfactory service ; 
in most cases the wire was strung in the worst places 
on the various lines. 


Telephone Service in Roumania 


George A. Dorsey, who is “doing” Europe tor the 


Chicago 7ribune, says of telephone conditions t 
of Bucharest 

“Some ot the buildings are even imposing in size, 
as, for example, the structure which houses the post 
telephone, and telegraph Che telegraph and telephone 
service is efficient and wonderfully cheap, but one mar 
vels at the red tape. For instance, you enter the ante 
of the telephone department, sit down at a long tabl 
write out your number and thrust it through a hole in 
a great high wall Chen you sit down (having ret ved 
your hat on entering the root to await your number 
When the connection is made you are called behind th 
wall and are shown a booth. When you come out to pa‘ 
your bill the operator has made the entry in four d 
ferent books, from one of which he clips a coupon whic! 
he stamps and presents to you. But the bill for Budapest 
service, 5/0 miles, for example, is so small that it fairl 
bewilders one.’ 


New Telephone Exchange at San Sebastian 


The city of San Sebastian, Spain, has recent 
built a new telephone exchange building and equipped 
it with the newest and most improved apparatus Phe 
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illustration accompanying this article shows the 
switchboard, which is a type familiar to those 
acquainted with American telephone exchanges 
San Sebastian’s new svsten 
is common battery, and the 
switchboard is in 11 sections 
attended bv 18 yperators ry 
new exchange, which has a ca 
pacity of 2,000 line s, has latel 
been installed bv the Bell Tels 
phone Manutacturineg (om 
pany at Antwerp, one 
allied he uses oF tiie Wester 
Klectric Company 
\ littl ver a vear atc this 
\merican concert lled 
famous rush order for an ex 
chang at Paris, the ri l t a 
fire which destroved e of é 
principal exchanges n he 
| en ] mie — lis | ‘ West 
ern [lectric Compa s als 
recently con d ruild the 
first modern tel phon ex 
changes 1n the citv of Pekin 
The San Sebastian equip 
ment is identica in all re 
spects with the No. 10 Wester 
Electric switchboard which is 
used in this country in ex 
changes of the same capa 
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the exclusive use of foremen and their assistants 
who may need immediate connection with the train dis- 
patcher’s desk. The eighth key is for the individual use 
of the Tunnel Company’s superintendent, and this call 
number is known to him only. Automatic telephones are 
used throughout the system. 

\nother attachment, which is of great advantage to 
the telephone company, is connected with the train dis- 
patcher’s desk and gives him immediate advice of every 
fire alarm sent in to the fire department by telephone. 
Chis enables him to take due care that any of the flood 
gates in the vicinity of the buraing building may be 
closed if the tunnel is in danger. 

The Stolken block signal system installed in the Illh- 
nois tunnel is very interesting, and is particularly suitable 
to the tunnel work as all electrical connections can be 
made, and in fact a good many are made, submerged in 
water. The usual block signals are used; green, giving 
permission to proceed, red, the danger stop signal and the 
notation “flag,” proceed with caution. This system is 
far more simple and sure than the manual system entail- 
ing the hiring of watchmen who give all signals by lant 


ern or flag. 
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Illinois Tunnel Company’s Dispatching Desk Circuit 


When building the Illinois tunnel the city passed an 
ordinance that all crossings should be guarded by a 
policeman, but the block system has been proven so 
effective that this law has been over-ruled. When con- 
templating installing plug signals in the Illinois tunnel 
the lowest bid from established signal companies was 
$1,500 per station, and inasmuch as 400 stations would 
have been necessary, the sum of $600,000 would have 
been needed. This was entirely too much money to use 
in one branch of the service, and the system now used was 
installed for a great deal less money. 

\ brief description of the operation of this special 
block system will not be out of place here. The Illinois 
Tunnel Company’s subway presented a different problem 
from any that had then arisen in the history of railroad 
construction. It presented a method of tracks, loops and 
crossings, interwoven like a spider’s web, all of which 
must be protected by signal devices. 

The apparatus for protecting an intersection of two 
tracks on each of which there is traffic in only one direc- 
tion comprises red signal lamps. These red lamps are 





adapted to be lighted by a train on one track and thereby 
prevent a train on the other track from approaching the 
intersection and also prevent a rear end collision on the 
same track. After the train has set the signals in warn 
ing state, it crosses the intersection and departs, restoring 
all the signals to the normal no-signal state. In addition 
to the red lamps, a green lamp is provided on each track 
which indicates to the operator on an approaching train 
that his signals are working properly and gives him per 
mission to go ahead. The apparatus to accomplish these 
results consists of “on” contactors placed beside the 
trolley wire, which are actuated by a train approaching 
the intersection, a relay working in oil to which con- 
ductors lead in from all the contactors. signal lamps 
whose circuits lead out from the relay and are controlled 
thereby, and “off” contactors placed similarly to the “on” 
contactors to be actuated by a train as it departs from thi 
intersection. 

In the same oil tank with the relay are simpl 
switches, one for each track, which can be thrown over 
manually and thereby interchange each “on” contact 
with its respective “off’’ contactor and also change tl 
connections of the signal circuits, so as to adapt 
tem for traffic in a reversed direction. 

In case two trains on respective tracks approacl 
their respective “on” contactors at about the same time, 
the train which strikes its “on” contactor first, even 
though the difference be only one thousandth of a second 
will get the green permissive signal to go ahead, while the 
other train will get a red warning signal to stop 
the relay is so constructed that when the first train actu 
ates its ‘off’ contactor on departing from the i 
then automatically the red light, which holds the other 
train blocked from the intersection, will chz 
and all the other signals will change to correspond. Thu 
the second train is held until the first train clears th 
block and then the second train is given the right of 
way automatically 

In such a case as this, it will be noted that if rail con 
tactors are used, then the first wheel of the departing train 
that strikes the “off’’ contactor will release the waiting 
train to go ahead; if thereupon the waiting train starts 
up immediately its wheels will successively actuate the 
“on” contactor on the corresponding track at the same 
time that the successive wheels of the departing train are 


actuating the “off” contactor on the other track. This 
would obviously confuse the signals. Therefore, when 
rail contactors are used a “time-element” is introduced 
so that a certain arbitrary time must elapse after the “off 


contactor is actuated before the signals are affected there 
by. This arbitrary time is made such that the departing 
train will surely entirely pass its “off” contactor before 
the permissive signal is given to the other train 

The time-element consists of a pendulum acting in 
combination with an electro-magnet and a ratchet wheel 
and pawl so that the ratchet wheel is stopped along one 
tooth at a time for each beat of the pendulum. The 
closure of the “off” contactor sets the electro-magnet 
to driving the pendulum and after the ratchet wheel has 
thus been moved a certain distance an electrical contact 
is closed (or broken) so as to actuate the relay and make 
the appropriate change in the signal circuits. 

This time-element finds numerous other adaptations 
in the entire system. For example, in a modified form it 
is employed in a street crossing signal system to ring a 
bell for any desired arbitrary length of time after a train 
has approached within a certain distance of the crossing. 
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ow the W ray-Cummings Selector Works 


By G. A. Joy 
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or contact maker, which in the case of the dispatcher’s 
set, consisted of a branch which, upon being revolved, 
passed over a stationary dial that had one contact for 
each station telephone on the line, while the substation 
commutators had only one contact which came into 
contact with a stationary brush once during a com- 
plete revolution. The contacts on the substation 
locks are arranged at different positions on the cir- 





mierence of the commutator, so that no two of them 

1c Into contact with their respective brushes at the 
Same time. 

Che dispatcher’s set in addition to the clock witl 

the before-mentioned contact maker had a key con 

nected each contact on the dial so that when any 


+ 


key was depressed and the clocks started a ) 

pulse was put out on the line during the interval of 
that the contact brush was passing over the 
ntact associated with the operated key. The con 
sub-station so placed that 
brush of the master selector rests on a con 


battery 


tacts in he clocks were 
hen the 
e of the substation contacts is also made. For 
e the dispatcher desires to speak with the agent 
No. 7. He first operates key No. 7 
and then presses the starting key which releases all 
the clock movements in the system, and as the 
passes over contact No. 7 on the dial at the dispatcher’s 
iffice, the selector at station No. 1 
lutator to revolve so that the contact point has 

brush; thus the two 
complete the necessary circuits at the 
onsequently the relay is operated cutting the bell into 
This will continue to ring until the attendant 


station 
brush 
7 has caused its com 
come 


selectors 


same instant and 


the 


together 


ircult 
answers. Should the dispatcher want a group or even 


all the station agents on the line at one time he oper- 
ates such station keys as he desires, presses the start- 


ing button and each bell starts to ring in turn as the 
sel rush passes over the different contact points 
on the dial 

Such is the simple narrative of the design of the 
\Wrav-Cummings selector. As the selector is manu- 


factured 
ply ( 


made 


day by the Kellogg Switchboard and Sup- 
mpany there have been a few slight changes 
but the general idea is the same as when first 
put into use by the C. B. & Q. Railroad. The changes 
made are in the way of adjustments and in adapting 
standard Kellogg apparatus to the satisfactory working 


io 
ne setectol1 
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The idea of selecting a large number of stations 
on a single wire is old for the scheme has been in us¢ 
for many years on telegraph circuits for this purpose. 
This idea was originally used in telegraph stations 
when it was desired to call the operator to his key 
at night, and such other times that he would be away 
from the office. The selector device was located in the 
telegraph office and a pair of bell wires were connectee 
to a night bell in the operator’s room, which in most 
instances was on the floor above. By this me: 
trouble was experienced in reaching him when needed 
The selector relays for this scheme were naturally 1 
series with the line, so 


scheme was applied to the teleph 


when the multi-station s« 
ne circult 1 as 


natural that it should be of the series pa fr 
ever, it would seem that we should een ( 
the series proposition in any form for telephon 

long before this, but many prominent enginee! 
sisted for some time that this was the only method 
be employed for multi-station selecting 


It is claimed that 


Messrs. Wrav and | 


were the first insist 
This was used by them on e ( & O 
months prior to inventing the selective 
their name heir idea bein hat bette 
could be had er a bridged line, and th 
ment was easiel prot m lig 1 ( 
liable to be put out of commission du 
line troubles than a series system 
a fa little has been s id about 
atus excepting the selec itsel Lhe ( 
ment itself should of necessity bi \ S 
ed to long distance transmission The transmitter 1s 
really the most essential piec« f the whole talki 
equipment The one best suited I ( 
“ | Fr 
S, oS o& 





loaded lines must produce talking currents whoss 
amplitude is great and at the same time the continuity 
of the circuit should not be broken. There are but few 
transmitters on the market that will fill the requir 
ments necessary for satisfactory transmission on dis 
patching lines. On lines that are often over two hun 
dred miles in length and having as high as forty sta 
tions bridged across, one familiar with telephone work 
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Train Dispatching by Telephone 


By C. H. Gaunt’ 










ET eee te ee 


140 


souri, Kansas, Illinois, Colorado, New Mexico and 
California. The longest circuit reaches from Fresno, 
Cal., to San Francisco, 203.1 miles, contains thirty-two 
stations and is successfully operated through the ‘fog 
belt” adjacent to San Francisco, where the telegraph is 
used only with great difficulty. The operating circuit 
upon all of these lines is a pair of 210-pound-per-mile 
copper wires carefully strung and costing in the neigh- 
borhood of $100 per mile. There is at present under 
construction 1,520 miles more, which will give a total 
length of about 3,482 miles of telephone circuits. 

The results of this extensive trial, while really 
astonishing, should hardly be so considered, for they 
are but the natural consequence of human tendency, 
and an anaylsis of the telephone method will convince 
anyone that it will almost completely displace the use 
of the telegraph in moving trains, notwithstanding the 
expense of installation and the difficulty in overcoming 
the force exerted by the widespread use of the tele 
graph method. 

he telegraph is used by the train dispatcher 1 
the intricate operation of his trains for one purposs 
only, that of communicating with the operators scat 
tered along the stretch of railroad. Long use has 
developed a certainty of action in telegraph manipula 
tion that commands the respect of all. But how often 
half frantic dispatcher, loaded down with the 

unplicated problems before him, wished he could uss 
his voice to the men with whom he must communicate 
and thus avail himselt of the rapidity of action, the 
definiteness and security that would follow 


lo the dispatcher time is the one thing that must 


receive the greatest consideration. It may be assumed 
that a man can utter words with a speed equal to the 
operation of his mind. But the train dispatcher, in 


using the telegraph, has always been obliged to trans 
mit his words at a speed but one-tenth his capacity to 
and also to receive a reply at the 
course a train 
lispatchineg had that would deal 
a very small number of expressed ideas, and 


himself, 
That 
S\ stem 


express 


same rate. being the case, of 
to be adopted 
and always the dispatcher must come down 


eternally 
In other words, the 


the limitations of the telegraph. 
whole operation is inharmonious and does not tend to 
along the most,natural channel. True, in the 
issuance of “orders” themselves, the speed, in tele 
phonic manipulation, is limited to that required to 
write the words in longhand. But all directions of 
llateral character, the receipt of important informa 
tion and the instantaneous descriptions of situations 
that a dispatcher must understand can be given and 
received at a speed limited only by that of human 


result 


( 


utterance. 

\nd what that 
dispatcher has been permitted to 
within which he may form his plans of train operation 
fully three times. This, of itself, further means that 
his mental calculations are vastly improved in accuracy 


the 


tim 


mean’ It means that 
multiply the 


di eS 


and general value. The dispatcher is permitted to 
issue his orders at the times he originally outlined, and 
there is a coherence, a consistency and a union in his 


methods not possible where less time is available. This 
condition largely reduces the lability of error of action 
and, conversely, allows additional time for the dis 
covery of error, important or unimportant. 

the telephone the dispatcher 1S 


By the use of 


relieved of the long continued and aggravating oper- 
ition of calling an office by repeating over and over the 


all 
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telegraphic letter or letters used for that purpose. 
There is established at each office along the road, in 
the same circuit with the telephones, a small and 
compact instrument called a selector. Connected with 
the selector at each office is also an electric bell oper- 
ated by a couple of cells of dry battery. The dispatch- 
er has within easy reach a number of buttons upon 
a board, each button being designated by the name of 
the station that it is designed to call. By merely press 
ing such a button the selector in that particular sta 
tion 1s operated, to the exclusion of all others, and in 
a few seconds the bell is ringing loudly. And, to show 
this calling arrangement, the 


the completeness of 
receiver the flut 


patcher also hears in his telephone 
ter of the bell and therefore knows that it is ringing 
Che despatcher can stop the call when he likes, 1 
a short ring generally arouses an immediate response. 
But, if not, the call may be continued until the ansv 


does not often occur, be 


is received, something that 


cause an excuse for not answering does 1 a 
same weight where a bell rings le udly that it d 
where an instrument may be feebly tickin 
\nd 1f it were not enough that thi ( sed 11 
ing offices should be practically elimi d S 
further advantage that these calls may b« 


1 


the line at the same time telephonic 


being carried on, one operation not interteri 
the oth 
| i¢ ( i at tiie Slad ( 

Inicatl the dispatche eS 2 
teleph ne n the ! K pla es . 
there is an opening for him he states ( 

ition al e dispatcher ( 

Dispatel Phe ep ing 
the statins he time passing 
departt ¢ trains i Stat s ( 
patcher m more quickl; n is ss 
graph, and, wher messaves are Nnecessalyv, 
be transmitted by telephone wit le speed 
the operator dispatcher be le t C 
hand, and with equal accuracy t ( 
formation regarding derailments 
conveyed t the dispatcher b verb 
narrative, either by the station opera 
ductor of the train involved, so that the dis] 
in immediate touch with the situation, while sing 
the telegraph for this purpose messagt sag 
is required before there 1s a « mplete 1 ders nding 
of the details. 

In transmitting “orders” by telephone, thi 

patcher spells out in full the names of stations, nu 
bers of engines and trains, the time and the proper 


names involved. ‘This, however, is done with speed 
and precision, and the dispatcher writes the ordet 
the record before him as he gives it, not waiting t 
make the record when it shall be “repeated” 1m 


done in the telegraph operation 
the order tron 


the 
This chang 


a subsequent 


Ope rator, as 1S 
in making the 
an initial one is very 


roe rd Ol 


the standpoint of absolute accuracy. 


| +31] ; ; 
doubters still ot thi 


there are 


telephe me in 


Unquestionably 
train dispa 


7 = 1 
compiete Success of the } 
1] . 
shall come 


and the allied services. The change—it 11 

from the telegraph to the telephone in 
moving and making up trains, in the handling of th 
thousand and one details connected with the immediate 
trafic and in giving to all the employes 


the work the benefit of the interchang 


: , 
the use ol 


motion of 
concerned in 
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HE teleph« ne 
switchbo ard 
in the 


accoln- 


shown 
n 


ustratic 


Ing this article 


pat 
sé bv the Chi 
cago.Citv Railway 
Company in.  dis- 
patching and oper 
ating its electric 
lhe lower 

the board 
practically of 
onstruc- 

ed with 

Su insWwe,f- 

g jacks and lamp 
ignals, a listening 
key be ng placed 


each circuit and 


with the 


Tit 
perat s head re- 
ceiver s that he 
‘ 1S Wwe i call 
lout the neces 
oft plugging in S 
nusual pat 
yparatus is the large map which occupies the 
irt ot the switchboard cabinet This map shows 
( e streets in Chicago upon which the Chicago Cit 
\ Company has car lines operating It is seven 
fe ig and thirty inches high, and is covered with 
( late of beveled glass 
\t trequent intervals along all of the company’s « 
telephone stations in iron boxes They ar 
; ng he eda of the sidewalks and resemble th 
boxes used for fire alarms, except that they are painted 
( Kach conductor is furnished with a key that will 
f these boxes, and in case of an accident 
de] or other emergency he is instructed to telephone 
perator at the dispatcher’s office fro1 the nearest 
Of cout each of these telephone stations con 
ects with an answering jack in the switchboard and has 
line signal lamp adjacent to the jack, but the most 
1 resting feature of the system is that every one of 
these road stations is connected with another signal lamp 
located on the map in the switchboard at an exact point 
corresponding to the location of the station. When a 
luctor lifts the receiver of one of these telephone 
tations both lamps on the switchboard are lighted, one 
indicating the answering jack, and the other one on the 
ap showing the location of the originating call. This 
louble signal avoids error due from misunderstanding 
ind mistakes of the operator in referring to a list to see 
ust where a particular telephone box is located. In 
ther words, the operator is graphically informed just 
where the distressed car conductor is telephoning from, 
that the matter can. be given the quickest and most 
accurate attention possible. While the switchboard is not 
of the cordless type is nevertaeless has a key for each of 


that the operator need not use the cords 


SO | 


it tations 
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A Unique Dispatching 


By George Harmon 
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nsw suing f1 ‘ c 
New Railway Telephone Association Formed 

Pursuant to a call of a temporar\ mmiittec 
number of manufacturers’ representatives ass ed 
New York on February 9 and organized the Kk 
Telegraph and lelephone \ppliance Association, the 
membership consisting of associate members ( 
\ssociation of Railway Telegraph Superintendet 

\ constitution along the lines of that the Sig 
\ppliance Association was adopted, and the following 
officers elected for the ensuing year 

P. W. Miller. chairman: Kerite Insulated Wir 
and Cable Company. 

\. P. Eckert. vice-chairman; National ( Ru 
ber Company. 

Hiram M. Buck, secretary-treasurt Railroac 
Supply Company. 

The primary object of this association 1s t make 
arrangements for the display of telegraph and tel 
phone appliances by members of the association he 
annual meeting of the Railway Telegraph Superin end 
ents Association. 

The names of the executive « nittee will be 
announced later 
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there is of it is thorough and up-to-date, and includes 
practical directions for making joints in cables and 
other work of that nature. 

Che chapter on the automatic telephone system 1s 
practically non-technical and well calculated to explain 
that complex proposition, although it is confined to the 
description of one system. The last two chapters in 
the book are devoted to composite systems and wire- 
less telephony. The chapter on composite work is 

ery interesting in view of the recent affiliation of tele- 
phone and telegraph systems in this country. The 
chapter on wireless telephony is practically devoted to 
a description of the Collins system, and while it con- 
tains little new information, is of considerable popular 
Interest. 

laken all in all the appearance of Telephonology 
is an event in the telephone world. The library of 
telephone literature is all too small, and when we can 


add works of such importance as this we may well 
| i 

feel encouraged. Illustrations always add greatly to 

the value of any reference book, and this book has 

nearly seven hundred of them, including diagrams, 


l 

drawings and photographic reproductions. A purely 
mechanical criticism may be made of the arrangement 
f the type pages. The lines are too long and too close 
together for the single column arrangement. ‘The 
effect is offset in a measure, however, by being broken 
up into short paragraphs and by the use of large inden 


tion Bound in cloth covers. Price $4. 

CHE TELEPHONE & TELEGRAPH ENGINEERS POCKE1 
Book is, as its name indicates, a small leather-bound 
olume constituting a reference book convenient t 


carry in the pocket. Its physical size is just 5% by 
334 by 1 inch, so that it is a pocket book in size as well 
name. It contains all of the rules, formulas, 


and circuits most generally used and needed by 


as 1n 
tables 
the linemen, wiremen, troublemen, wire-chiets, 
engaged in telephone and telegraph 
work. There are about four hundred pages in the 
book; but they are small, and the treatment of some 
subjects is necessarily brief, although in most cases 
ample for the purpose. However, the treatment of 
those subjects which are of particular interest to work 
field, such as electric measurements and the 
location of faults, is quite complete. The selection of 
tables is good, and the diagrams used are simple and 
Some space is given to wireless 
systems as well as composite practice. Taken all in 
all this valuable little book ought to be popular. It 1s 
published by the International Text Book Company 
and was prepared under the supervision of Henry S. 
Webb, principal of the School of Telephone and Tele 
graph of the International Correspondence Schools. 


super 


intendents, etc., 


ers in the 


readily explained. 


American Electric Fuse Wins Connector Patent Suit 


Che American Electric Fuse Company, Muskegon, 
received news of a decision in its favor, 
1910, in the United States Circuit 
District of New York, upon 
Patent No. 521,018, covering double tube connectors 
for telephone and telegraph wires. This suit has been 
pending about six years. Testimony has been taken in 
a large number of different cities. The subject matter 
involved was what is known as the American improved 
connector for splicing telephone and tele 

This connector has been manufactured 


Mich., has just 
hled February 14, 
Court for the Southern 


double tube 
graph wires. 
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by the American Electric Fuse Company for the past 
ten years and under the decision just rendered the 
rights of that company are fully confirmed in all 
respects. 

The company has guaranteed all connectors manu 
factured by it against any infringement claims of 
others and in the suit just won the rights of all of the 
customers of the company have been finally adjudi 
cated. 


The American Electric Fuse Company is well 
known as a large manufacturer of connectors as well 
as other electrical specialties, and has built uy big 
business in these lines. It is the announced policy of 
the company to defend all of its customers upon any 


patented articles manufactured by it 


Kellogg Company at the South Dakota Convention 


Che members ot the South Dakota Independent 
lelephone Association were agreeably surprised at thi 
arge display of switchboards, telep | D 
paratus of the Kellogg Switchboard & Supy (‘om 
pany The company was represented by |. | ,elsey 
sales manager: G \ lov, sales engineer 
Manager Ol the Kansas Cit branch nd A a 
State represental Cc hese en ce ‘ 
he ente en t thei 1 ( Ss : 

) n Oo ‘ onstrating ( £ 
res of ( yparatus 

\lr. | ( is fort te : c C 











ae < 
ie@hted ror In a prominen ( tarat 
. aye ; : 
notel, 11 vhich to place the display. \ ndred ne 
express pe switchboard, illustrating e latest and 
most approved tvpe of magneto equipment, was shown 
1 r 1° 1 . 1 
in actual working conditions rhe one thing in this 
] } ] + 
board that attracted most tavorable comment was ilé 
feature This equipment is be 


double clearing-out 


ing’ neat niversal wherever series telephones are 
sed Several telephones of various types were con- 
ected to this board, illustrating not only the quality 
of the transmissions, but the severa ( ds of sig 
naling 
While S th Dakota iS not a er\ extensive user 
r comn on ba tery equipment, all were interested in 
the operation of the 200-line private branch hotel 
board. The line equipment was of a type using no re 


lavs and was specially arranged for convenience in 























handling hotel calls Che two points of ost interest ~ b ' & ] D; hi ' B ll - 
5 ; etait ge’ : tromberg~Uarison ispatching ulletin 
were the ease with which all the telephones connected 
vith the board could be rung at one time as a fire sig dea romberg-Carlson Telep! e Manulactu . 
nal by the operation fa single key and the suitabilit Company Nas just Iss ed its bulletin LUU 1 rie 
i a "ty | | tc] i 
f this board for hotel work, in that the clerk or other O! 1 is “Vispatchers signals , 
1 1 1 urban IY lr ydc he ‘ mn le - ure 
hote endants can answer any r ca t t the ore i v2 aaeee onan 
S he (i C1r¢ t< ) t } IS Tne essary part at ‘ ed trea 4 nt ( 4 { { 
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also with telephone customers outside the Bell system, 


both of which will feel the results of improved busi- 
ness conditions. 

‘Industrial plants and central stations are either 
getting ready or have prepared for a greater volume of 
business for 1910, which will make them larger con- 
sumers of motors and electrical supplies. We are look- 
ing forward, therefore, to a continuance of the steady 
improvement evidenced during the last year.” 

Indications point to especial improvement in 
motor, dynamo, telephone apparatus and cable lines. 
The sale returns of the company’s “Hawthorn” prod- 
are very satisfactory. 

Western Electric now has about 18,000 employes, 
having materially increased its operating staff since 


* ? 
ucts 


the commencement of its new year. 
During the last year the company spent about 
$1,000,000 in enlarging and increasing its Hawthorn 


plants, which began full operation last spring, and are 
running on full time now. Stockholders held their 
annual meeting on February 3, in Chicago. 

\ new bulletin (No. 1105) has just been issued by 
the Western Electric Company describing in minute de- 
tail its intercommunicating telephone systems. The bulle- 
tin contains 40 pages of descriptive matter, showing the 
different combinations of systems on which the new 
Western Electric metal intercommunicating telephones 
may be used. It also contains the wiring diagrams 
necessary for the installation of these systems. All parts 
of the instruments are described in detail and well illus 
trated. 

The bulletin furnishes valuable information to those 
who are interested in intercommunicating telephones. A 
copy will be sent to any address on request. 

Other bulletins issued by the company describe its 
new No. 1317 type magneto wall set, rural switchboard 
No. 106, telephones for railway work, the No. 1317-AH 
telephone, a wall type composite - set, 


portable telephones for railway service, and the Gill se- 


bridging 


lector for train dispatching. Any of these bulletins 
will be sent to interested parties on request. 
Recent bulletins issued by the Western Efectric 


(Company treat upon the subjects of inter-communicat 


The bo iklet on 


ing telephones lead covered cable. 


‘able describes and illustrates the process of manu 
facture of that product in the big cable plant of the 
mpany 
A Handy Resistance Table 
the Driver-Harris Wire Company is distributing 
ery handy little pocket resistance table giving the 


sistance per 1,000 feet at 20 degrees centigrade, the 


maximum safe carry 


veight per 1,000 feet bare, and the 
” capacity of Nichrome, Climax, Advance, Germat 
silver, and copper wires in sizes from 1 to 40 B. & S 
ve. The table consists of a sliding card in a cellu 
id casing, the casing being slotted facilitate quicl 
servation of the tabl 
New Building for American Steel Co. 
\Ir. Allen, secretary of the American Steel and 


Wire Company, states that the company is erecting a 
new steel ware in Seattle, Wash., to cost $150, 
000, which will enable it to handle in better shape the 

t Che company has formerly rented 


house 


i¢ C COaS Sales 
1 ware house, and hopes with the advantages of the 
iew building and its new and up-to-date stock to be 
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able further to verify its statements as advertised that 
it supplies the world with wire. 


A Novel Transmitter Booklet 


Owing to the many calls for the novel transmitter 
ee ae 
Which 15 


booklet recently issued, a cover illustration of 


shown herewith, the 
Kellogg Switch 
board and Supply 


Company has gotten 
ond edition ; 


will 


out a sec 


copies of which 





be sent to interested 
telephone men on ré¢ 
quest. 

This little booklet 
is made in the exact 


size and shape of the 
celebrated Kellogg 
transmitter: the 





front cover showing 
the highly polished 
nickeled face if the 


transmitter, with the mouthpiece, the na 





and the number of the series which is 

ably over nine hundred thousand Phe 

cover is a reproduction of the inner face of the instru 
ment; showing diaphragm, bridge, electrod linen 
gasket and outer rim. 

The tside back cover shows the reat t tiie 
transmitter, with the company name and patent nun 
ber as it is in the actual apparatus 

The booklet is well illustrated with disasset d 
cross section and detailed views; while the reading 
matter is a complete description of the working part 
and classification of the different stvles of transmitt: 
The booklet will be sent by return mail on request 
In this conne n it 1s interesting to note that during 
the last vear more than seven thousand transmitters 
ther makes have been replaced by Kellogs ul 
mitters 

Keystone Company at Philadelphia 

One of the most interesting features of th 

\ ecentl Philadelphia Q 
( ib the Kevstone Teleph 
stalle e Cc p o1 
exhib entire svste 

er c phot r t 

he n Ele Fuse | ul 

pened ra fhce in St. | s and : ( 
( | B ( In charg Mit ) ( 
manage é mpany in SS I uls ( 
vill be 1 qa N 526 | emical buildi \ 
lete st elephone p ( appar 
enamel wire, rheostats, spark coils and ignite ll be 
carried. 

Mr. Brackett LOT the past seven r eignt 
been special representative for the McCord Manuta 
turing Company, Chicago and Detroit nd is pat 
ticularly well known among the railroad and n 
bile firms 
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La GRANGE, M1 [he La Grange & Medford Telephon 
Company has been organized with a capital stock of $5,000 
It is the purpose of the company to operate a telephone system 
in La Grange, bradford and Medford 

ferGUS Fatts, Minn.—The Parkers Prairie Farmers’ Tel 
phone Company has been organized with the following officers 
President, N. P. R. Nelson; vice-president, Axel Olson; secri 
tary, Frank E. Larson; treasurer, Charles Moll. 

HELENA, Mont.—Articles of incorporation have been filed 
with the secretary of state for the Deerfield Mutual Telephon 


Company of Deerfield, Fergus county, by M. A. Johnson and 
ers; capital stock, $12,000 
Butte, Mont.—The State Telephone & Telegraph Company 


is been chartered to construct and operate telegraph, telephon 
nd electric light wires within the state of Montan lhe capi 
lization is $500,000 and the incorporators are John Steadman, 
Wilford Tretheway, Irving Whitehouse, J. F. Taylor and M. B 
McKay, all of this city 
\MiussouLa, Mon1 \ certihed copy of the articles of in 
poration of the Intermountain Construction Company has 


been filed with the county recorded by T. S. Lane, L. O. Evans 
id H. B. Brown. The company is capitalized at $100,000 and 
will carry on the business ot building telephone, telegraph and 


electric light lines, plants and exchanges as well as to conduct 

general contracting and brokerage business Che principal 
1 be Butte, but the company will carry 
n tl work in all the counties of Montana d other states 
he directors of the company are as follows: N. M. Jones, T. S 


\pplication has been made for a charter 


Stanford-Empi1 Telephone Company; capital stock, 
S2 O00 
Troy, Mon1 The Troy ‘lelephone Company has been i 
wa : 


rporated with a capital stock of $40,000 by Charles A. Hurd, 
G. W. Waters, W. S. Dingee, W. F. Doonan, John B. Chas 
l B. Milnor, all ot Troy 
PAXTON, NEBI \rticles of incorporation have beet 
the Paxton & Elsie Telephone Company with 

f $5,000 [he incorporators are D. A. Lawler, J. C. Pet 


M oWER, Nes.—The Kinkaiders Telephone Company has 


een inc rporated by Wweo,. roltzland cs Ss \ J yhnsot1 ind 
| Evans; capital stock, $6,000 
Pittstown N. J The Franklin Telephone Compar has 


ncorporated with a capital stock of $100,000. The inc 
porators are Morris H. Leaver, Quakertown, N. J.; Thomas (| 
Robertson, Harmon K. Wright and Elmer F. Dalrymple, all of 
2 + 





i! por ul 

\. Crosby, all of New York City 

‘he Lewis & Hall Telephone Company has 
capital stock of $10,000. The incor 

porators are George M. Lewis, Roger D. Hall, Benjamin \ 


Lewis. A. F. Lewis, M. K. Lewis, Chas. E. Hall and William 





PawLinc, N. \ Articles of incorporation have been filed 
the Pawling Telephone Company Che capital stock is $10, 
00 and the directors are J. L. Haynes, C. E. Baker, Charles 


wnsend, and H. A. Holmes of Pawling and M. C. Marsh and 
E. Cole [he company will operate in Pawling with lines 


xtending to Dover, Hurd, Corners, Mizzentop and other towns 

P Dickinson, N. Y.—The Port Dickinson and Soutl 
Ogdet ephone Company has been organized with W. T 
esident, and Earl J. Beckwith, secretary 


Epenton, N. C—T. C. White of Edenton and Dr. J. R 


Parker, of Tyner, are the principal stockholders in the Chow 
lelepl { pany, ré ‘ently incorporated with a capital stock 
$10,000 for the purpose of constructing and operating a tele 


ne system in Tyner and Edenton and the surrounding country 
SEA State Line Mutual Telephone Company 
has been incorporated by Fred A. Powers, J. H. O’Keefe, J. A 
ler, Jacob Uelfers, Albert Henney, Albert Heijsman and 
lenry Winerice, of Beach. It is the purpose of the company to 
ict systems throughout Billings county, N. D 

nd Custer and Dawson counties, Mont 

Crestos. OKLA he Oklahoma Mutual is the name of a new 
1 by the consolidation of the Union Mutual Tel 
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Det Rio, Texas.—The Del Rio & Western Telephone Com-  nessee Jelephone Com IC. Griff ‘| 
pany has amended its charter providing for an increase in it struct at t 
capital stock from $60,000 to $80,000 Fercus Fats. MINN Owing t proposed increase in 
STANTON, TENN.—The charter of the Stanton Telephone rates for the present telephor I 1 men have applied 
Company has been so amended as to permit of an increase ot its to the city ul I I I | t new 
stock from $2,000 to $3,000 telephone systen 
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The New 
Telephone 


Book 


By 


H. R. Van Deventer 





600 pages, 6x9 
Over 600 illustrations 
$4.00 net, postpaid 


With 


Telephone Engineer 
1 year, $5.00 

















Velephonologsy 





Magneto 
Telephones: 


Magneto 
Switchboards: 


Common Battery 
Telephones: 


Common Battery 
Switchboards: 


Harmonic Party 
Line System: 


Lock Out and 
Selective System: 


Switchboard 
Troubles: 


Automatic: 


Combined 
Telephone and 
Telegraph: 


Wireless. 











We can supply any Engineering Book in print 


Electricity 


For everyone in the Telephone Business. 
Not out of date, but up to the minute. 


No obsolete or historical matter. Every description practical and 
covering the latest type of equipment. 


- 


’ 


‘““How to do things.’’ Practical labor-saving stunts that have 
proven successful with others are given for your benefit. Prac- 
tical methods of locating troubles, rewinding coils, making test 
apparatus, doing line and cable work, tracing circuits, locating 


switchboard troubles, etc., that will aid you. 


The book is written so as to be easily understood. It appeals to 
the workman as well as to the trained engineer, and is peculiarly 
THE book for the man ‘‘on the job.” 








. I.—-First Principles, Talking Equipment II. Signaling 
Contents : equipment. II.-Commercial Talleing Sasiesant IV. : 
Magneto Instruments and Circuits. V.Magneto Switchboards. VI.--Selec 
tive and Lock Out Systems VII. Batteries VUlI.--Testing Telephone 
Parts. IX.-—-Testing Equipment and Faulty Location X.— Measuring Instru 
ments and Their Uses. .--Common Battery Equipment XII... Harmonic 
Party Line Systems XIII.._Line and Cable Construction XIV.—-The Auto 
matic System XV. Composite Systems. I._-Wireless Telephony 


Monadnock Building, CHICAGO 








Line Construction: 


Cable 
Construction: 


Measuring 
Instruments: 


Fault Location: 


Testing for Wire 
Chieis: 


Instrument 
Trouble: 


Testing and 
Repairing Parts: 


Rewinding: 


Composite 
Systems: 


Phantom Lines. 
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